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GEOLOGICAL REPORT. 



To his EjDcdlenoy^ Leonard J. Farweix, 

Oovemor of Wisconsin: 

I herewith transmit to you the first annual Ecport upon the 
Geology of Wisconsin, made in accordance with an act of the 
Legislature, authorizing a geological survey of this State, and with 
the execution of which, I have been entrusted by your Excellency. 

The provisions of the bill, under which I act, require that the dis- 
trict known as the ** Lead Mines" should be surveyed before com- 
mencing any other portion of the State. I have therefore confined 
myself to this district in conducting the survey, and shall continue 
to do so until I have completed its exploration. The great intrin* 
sic importance of the lead mines, and the general misapprehen- 
sion which exists in regard to them, both at home and abroad, de- 
mand that some authentic and reliable information of their char- 
acter and resources should be laid before the public. In this re- 
port, are embodied such facts and conclusions, bearing upon thi8 
point, as the brief researches of the past season have enabled me 
to furnish. Tliey are entirely practical iu their character, and 
confined mainly to the economical geology of the district In all 
the investigations made, my inquiries have been directed to one 
object, viz: To ascertain what useful mineral substances existed 
in the district ; their mode of occurrence ; and the best method of 
rendering them available in the practical uses of life. Inciden- 



the Bombre depths of primeval forests ; and castellated difb, rising 
hundreds of feet, with beetling crags which a Titan might have 
piled for his fortress. Such are the location and prominent physi- 
cal characteristics of the country occupied by the lead mines of 
Wisconsin. 
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CHAPTER IL 

GEOLOGY OF THE LEAD MINES. 

'■ Under this head I propose briefly to describe the preraiiinfg 
r<3cks,*which underlie the mining district, so far as we faaTB been 
able to ascertain them. The rocks of the globe are divided by ffi* 
ologists into two great classes, the stratified and nnstratified. 
Those which are found to have a regular arrangement in parallel 
layers arie called stratified, while those which have no such etmc- 
ture, but are irregular and massive in form are called nnstratified. 
The rocks of this district all belong to the former class. They am 
arranged in regular parallel layers of varying thickness, having 
generally a position slightly inclined or horizontal. They consist 

• 

chiefly of limestone and sandstone, with occasional beds of shale 
and clay. They are arranged one above another in an invariable 
order, so that they always occupy the same relative position in a 
vertical scale. The accompanying sections exhibit the order of 
succession, position, and relative thickness of these rocks, more 
clearly than any verbal description. 

Section No. 1, exhibits the succession of rocks which would be 
encountered in sinking a shaft from the highest points of the suiV 
fece to the lowest rocks, which have yet been brought within the 
reach of our observation. .In descending from the surface we 
ehall encounter the following beds in the ordet here named, aa 
shown in the section. 

1st. Clay, from ten, to sixty feet thick. 

2d Thin bedded hard white limiestone, three hundred feet. 

Sd. Shale, of blue or brown color. 

4th. Thick bedded gray limestone, two hundred feet. 

5th. Thin bedded blue or brown Umfestone, withlayens ofshale^ 
fiftyfeet. 

6th. Yellowish thick bedded limestone twenty five feet 
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7th. Sandstone of various colore, generally light gray or red, 
forty feet. 

8th. Limestone with intercalations of sandstone. 

The stratification of these beds is conformable, or very nearly 
so. The whole series have a south-easterly dip, at the rate ot 
i^bout teuieet to the mile, as seen in section No. 2. Tliese beds I 
Bhall now notice more particularly in a descending order, begin- 
ning with 

No. ]. — Surface Clay. 

The thickness of the superficial clay is exceedingly variable, bat 
outside of the vallies it is rarely less than 8 feet. It attains its 
maximum thickness in the southwestern portion of the district. 
Near the Sinsinawa Mound, in Jamestown, it assumes the form of 
pipe clay, and presents several distinct beds, with an aggregate 
thickness of 60 feet. From this point heavy beds stretch north- 
ward for nearly forty miles, differing however Irom that in James- 
town. At the latter place, and also at Potosi, I found a small 
fresh water shell, {Zimnea galbana^ of Say,) in great abundance 
about ^twenty feet below the surface. So numerous were they, 
. that hundreds were contained in every shovel full of the clay, and 
so tender that they rapidly decomposed when exposed at the sur- 
face. Another class of fossils of great interest are peculiar to 
these clay beds. I allude to the gigantic bones which have been 
discovered at Fairplay and Potosi. Those found at Fairplay are 
now in the possession of J. Potts, Esq., of Qalena. They belong 
to an elephant and mastodon. They are in a very fair state of 
preservation, and will be more fully described hereafter. Two 
discoveries of this character have been made at Potosi. Of one -A 

•it 

I could obtain only a verbal account, as the specimens had all been 
destroyed or carried away. In the other case I succeeded, through 
the kindness .of Mr. Hull, upon whose ground the bones were 
-discovered, in obtaining a few small piccea. Among these was a 
fragment of a tooth, which proved the owner of the huge bones 
lo have been an elephant. The bones were so far decayed that 



ihejr <Wibl«4 10 dart as Boob u^M^dirt -mtB remored finm 6mIi } 

odlenrue the entir4 skeleUin of the dlephUit might hftve bMS i^ 
cnred. I may remark in this connection, tl«t I hare recniM 
f S«xtDiiTille, Richland oormty. 
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ineU^tf iifttiV'6'ci^fi^,''1l>)adAeif eandditd graTaliflolaTibhl^ otdr 
thd'iriibTttniiiaibg; e6iihft-j', 'we khow,' iSiatltjsome pecoliarit^yf 
''^«aitIaU''tht)leild r%itta Iras' ah6f6' Its teach. Widelj roihoVM 
si flilB tirtniniftatte^ majTMeni' &6m pr^ matters, it htisirML 
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7th. Sandstone of varionB colors, generally light gray or red, 
forty feet. 

8th. Limestone with intercalations of sandstone. 




\> — ^. 



jen 

destroyed or carried away« I^the otn^r .ci^»d j.,ou\^v^%«%o*9 .:«gh 

the kindness, of Mr. Huu<} upou whose gronnd the bones were 
•discovered, in obtaining a few small piecea. Among these was a 
fragment of a tooth, which proved the owner of the huge bones 
lo have been an elephant The bones were so far decayed that 
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ihef crumbled to dtist as soon as fl^^^if t was removed firom tiieai ; 
otherwise the entir^ skeletbn of the elephant might have been ie4 
oiired. I ttiay remark in this connection, that I have receired 
from ttrraER Lettsn^ Esq., of Btxtonville, Bichland oonntjr, a rety 
. finer elephant's tooth fonnd at that place under similar circnm* 
stahces. These discoreries are replete with interest, as. furnishing 
data from which the past history of ourState^ at periods immense* 
ly remote, may be constructed. They prove beyond question, 
that the elephant and mastodon once roamed over its hills and 
vaUles ; and that these gigantic quadrupeds found favorite' places 
of resort upon the very sites of our now populous towns. It Was 
long, long ago; for the lakes and rivefs from 'which they draink 
are now dry ; and the foreiats amid which they wandered, and up(m 
whose luxurious vegetation their colossal forms were fed, have 
disappeared forever. ' 

The origin of this surface clay seems to have been in great meas- 
ure owing to the decomposition of the rocks, which once occupied 
its' place. This is proved from the frequent occurrence in it of 
flinfe and lead ore, which have survived the waste of the rocks in 
which they were once imbedded. The peculiar character of the 
clays in the western part of the district, however, together with 
the fossils which they coiitain. Indicate that a large fresh water 
lake must have once existed there; A remarkable fact in the su- 
perficial deposits of this region, is the Entire absence of the drift 
fio abundantly represented over the north-west generally, by 
boulders, gravel, sands, and clay. So iar as my observation ex- 
tends, not a single boulder or gravel stone can be foiind over the 
^ whole district. The surface material b^rs no evidence of distant 
jp origin, and unl^ s6tnie' of the cfeys ehall be proven diluvial wi 
have here no traces of transported drift. Whatever then may. have 
been the agendy which dispetsiftd the hu^ masses of ' rock, frag- 
ments of native copper, beds of sand and gravel, so lavishly over 
the surrounding c6uhtry, we khow,- that by some peculiarity eif 
'^itidn the leild regibn was abbt^ its reach. Widely removed 
fli Atis drcunusftaittee may^fcieni from pisctical xnatters, it has n^ 
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ertibclefls a most important bearing upon the ^oDKiimcal value of 
thie district to which it relates. For had itl^een otherwise the 
trtiole surface would have been covered with loose deposits, often 
o£ great thickness, burying all indications of the presence of lead 
veins, rendering discovery exceedingly doubtful, and profitable 
inininig a practical impossibility. The precise boundary of the 
district thus destitute of drift, is not yet ascertained. 

Number 2. 



. Next in the order of geological position are the beds of lime- 
stone forming the highest points of the surface, capping the mounds 
9nd table-lands. These have been called the "coraline beds of the 
clii^ limestone," by Mr. Owkn, on account of the great abundance 
of fossil corals which they contain. The greatest thickness of this 
rock is about 400 feet. Its strata vary much in thickness, but are 
usually thin. Its color is light gray, texture crystaline, and occa- 
sional layers of flint are disseminated through it, aggregated into 
nodales. It has been quarried at Sinsinewa and Platte Mounds^ 
and furnishes au excellent building material. The fossils are very 
abundant and well preserved, and usually silicious. The most 
common forms are the beautiful chain coral, {catenijpora^ the 
fimtamerus oblongua^ popularly known as a "petrified nut ;" and 
the fossil coral, known as "petrified honey comb." Tliis forma* 
t^on is now represented here by a few outlayers, capping the 
mounds, and extending a thin skirt over the surrounding table 
lands. 

This slight horizontal development, as compared with its great 
thickness, has undoubtedly been caused by the wearing away of 
these beds from a large portion of the surface which they once 
occupied. 

. ^e amount of erosion that, the surface of the distidct has suf- 
fered, is.immense^ and may be seen by refereiiice to section. No. 2« 
Here the dotted lines, extending from the. top of the Blue.Mound 
to Sinsinewa, indicate the ext^t of thi^ fi^nnation before it had 
bieen acted upon by the agenoi^- of waste. The whole space be- 



tWdiera' thei§e motfhdd, aiid below fliis line, has been worn mv^j ^f 
this action bf atmospheric agents and running water. The nioim^ 
are merely^ remnants or outlayers. Their existepce may be as^ 
gigned to two causes. First, greater hardness of texture than the 
Stirrounding rocks, enabling them longer to resist the destructird 
aclion of the elements; Second, an original elevation above the 
genieral level, making them the centers of drainage from whick 
all the streams radiate. This would relieve them, in some meas*- 
ure, from the erosion of running water, by which the adjacent 
levels, less favorably located in this particular, would be woitt. 
away aroimd them. The Blue Mounds are capped by a mass of 
stratified hornstone or flint, nearly 300 feet thick. It contain 
fossils resembling those of the coraline beds. The occurrence <tf 
«uch a mass of silicious matter in this form, is a very striking phe- 
nomenon. That it must have originated under similar circnirf- 
etances to tlie limestones, with which it is associated, is proved %y 
the fact that it containj the same fossils, but it is evident that s6me 
local agency must have been active in forming a deposit so eae- 
tensive and anomalous at this point, while it occurs only in smtfU 
quantities elsewhei'e. The abundance of fossil corals found upoii 
these mounds remind us of the scattered fragments about a mod- 
em coral reef. They prove that these mounds were once the sites 
of similar operations, where the little coral animals reared theftr 
stony architecture beneath an ocean whose waters covered thi 
^holeland. Under this ocean the beds of limestone which I am 
describing, were slowly formed, partly by the deposition of lirn^ 
held in solution, and partly by the slow growth of corals an4 
shells, whose curious and beautiful forms they contain in sudi 
abnn:dance. 

KUMBEB 3. 

Underneath the coraline beds, weifind a shale bed. It is most 
largely developed in the southwest portion of the district, and 
^iraduaily thins out tcfwardsthe n6tih htid east.' ' At Pairplay it 
attain* a 'thickness of about f Si 'feetr! 16 general' texture ■ isHfik 
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«Dtd crambling. Its color is Une, green, and sooaetimes brown or 
yellow. The upper portign of the bed contains circular nodules 
resembling clay stones, and consisting mainly of iron ogdde. Cal- 
CfUreous nodules of a lenticular form are also found cemented to- 
gether in inch quantity as to form nearly the whole bulk of some 
strata. This part of the formation is generally destitute of fossils. 
The lower portions, however, are wonderfully rich in petrifactions, 
preserved in the highest perfection. The entire rock is often a mass 
of fossils, witli barely enough of some cement to hold them to- 
gether. These fossils are mainly shells. Among them we find 
abundantly, plev/rotomariay endoceraSy modilopsisj nticulaformiSj 
cUdopherous-pla/nuldtus^ nuculQ,'po8t8triatay lingula^ with a few 
tariidbites and other fossils unknown. 

It is a singular fact, that all these fossils are exceedingly minute 
08 compared with those of similar types, found in the rocks below. 
The huge chambered shells of the lower limestones, measuring 
often six feet in length and two feet in diameter, are here repre- 
aented by forms, rarely exceeding four inches in length, and one 
toch in diameter. The mi,cula of the gray limestone is often two 
jilichesin length, while that of the shale is only ono-third of an 
inch long. A similar diminution seems to have afiected every 
form of life ; constituting as it were, a fossil Lilliput, anaJagous to 
what Hugh Miller has described as the "age of dwarfs,'V apaiong 
the fishes of the old red sandstpne. , . 

! : This deposit extends across the Mississippi into Iowa, and south 
j^O IlUoois. It ofiFers to the naturalist a new field of investiga- 
ti<Hi, replete with interest and instruction. In thia brief notice I 
^an barely call attention to the fact of its existence, but hope at 
some future time to present a fuller account of it and its wonder- 
ful fossils. I have called it for the present the "nucula shale,'^ 
fiom the great numbers of this fossil which it contains. 

Numbeb4. ^ 

, Next, succeeds the gray limestone. This is the jprovailing sur- 
i||itCe rock c^ the jEaines. Its upper beda consiatof avery hard 
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-yirhitish limestonei with few fossils, the most common of^ which ig 
the lingyla lowenais of Mr. Owen. The black oxide of mangan- 
ese often covers the surface of the layers with beautiful markings^ 
resembling the delicate branchings of the mosses. These layers 
form what is called the cap rock to the perpendicular veins of tha 
western portion of the mines. The succeeding layers are of a blu- 
ish gray color, of a more open texture, and when examined closely 
are found to consist of minute crystals of carbonate of lime. His 
rock often contains sulphuret of iron, by the decomposition of 
which it assumes a yellowish cast in weathering, and yields as it 
crumbles, those loose beds resembling sand, and so often mistaken 
for that substance ip the mines. A glass of moderate power de- 
tects the mistake, and shows the grains of which it consists to be 
angular cr^^stals of lime. 

The fissures which in the upper layers are represented by merQ 
seams, hero expand in width often several hundreds of feet, form- 
ing the great caves, for which the region bordering the Mississippi 
is especially noted. These fissures are the great repositories of 
lead ore. » Tliey are usually filled with clay and loose materials, 
which have washed in from the surface. Tlie layers of this rock 
are from one to four feet thick. Nodules of flint arranged in par- 
allel layers, are of frequent occurrence. 

The lowest beds of the gray limestone are disposed in thin lay- 
ers of a chocolate or reddish-brown color, known among miners as 
the "brown rock." This rock containsgreat quantities of calc. spar 
or "tiff." The entire rock in some cases seems to have been meta- 
morphosed, being converted into "tiff," with a residuum of earthy 
matter. This metamorphic action seems to have occurred only 
in the vicinity of fissures. 

The characteristic iossil is a circular coral, {ooscinopora stcUsata^ 
popularly called the sun-flower coral, and sometimes taken to be a 
petrified wasp's nest 

Numbers. 
, The bliie limei^tone Ilea immediately below that last described. 
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It (iohsistg of soft shales mterstratifled with very compact limestone. 
It is generally thin bedded, of a blue or brown color Vrhen recent- 
ly fractured, and intersected with numerous joints. It is remark- 
able for the frequent alternation of its strata ; the vertical thick- 
ness of a few feet often presenting layers widely differiug from 
each other in texture. 

The fossils of the blue limestone are very abundant and well 
preserved. Tliey are mainly shells, corals and Crustacea, with 
frequent impressions of fucoids, or se^- weeds, ramifying over the 
surface of its lavers. 

The lower layers are thicker and less fossiliferous. They have 
a smooth conchoidal fracture, a fine, compact texture, and take a 
very good polish; forming an excellent building stone. The 
beautiful edifice recenly erected at Platteville for a Seminary, is 
mo3tly constructed from this stone, obtained from McCord's 

quarry. No flints are found in the blue limestone. 

His rock is often intersected by veins of calc. spar, and cavi- 
ties occur lined with beautiful crystals of the same substance. — 
Qlis rock covers but a small portion ot the surface, having only a 
narrow out-crop along the valleys of the streams. Its thickness 
varies from 30 to 100 feet. It is thickest in the north-west, near 
the mouth of the Wisconsin, and thins out toward the south aiid 
erst. It is undoubtedly the equivalent of the blue limestone so 
abundantly developed at Cincinnati, Ohio ; and identical with the 
fcenton limestone of the New York geologists. 

NUMBBB 6. 

Below the blue limestone, we find a rock differing widely from 
it in texture and general character. Its ordinary color, where 
Weathered, is light yellow or buff. It is intersected by large 
ftsimres, resembling those of the gray limestone. Its fossils are 
generally casts. It weathers with a smooth, even surface. It is 
known as the " quarry rock " ftt Mineral Point, where it has been 
ysed in the erection of sevei;al buildings. Its usual thickness is 
about 25 feet, but it thickens gf^duaAy fdwariis the east 'Belie v- 
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ing it to be identical with the rock represented by Mr, Locke^ m 
a section at Prairie du Chien, and called by bim the "buff-colotoC 
limestone," I have chosen to retain that name. 

NtMBEB 7. 

*, ■■'■'■. 

Below the buff-colored limestone, sets in a bed of sandstcniQ^ 
from 40 to 100 feet thick. It consists of coarse grains of qnartniai 
sand, cemented together usually with iron and carbonat^of limou 
Its prevailing color is red, but sometimes .it is gray or white ;{ 
darker and lighter bands frequently occur. The lines of stnilifir 
cation are very indistinct, and sometimes no traces of them mp^ 
pear. It is divided by vertical fissures into immense blocks. lis 
texture varies from the softness of incoherent sand to the hardneflv 
of the most solid rock. This sandstone is thickest in the nortihy 
and thins out towards the south and west. It is exposed in ttm 
valleys of all the principal streams. At Mineral Point, on dtt 
Peckatonica and Blue river near Center ville, and at> Pine Bhdl^ 
between Mineral Point and Madison, fine out-crops of this fomuH. 
tion may be seen. - 

• ■ • - ' 

Next to this sandstone succeeds "another limeStone — the lower 
magnesiah limestone of Mrl Owen. This rock is exposed onljr 
the deepest valleys of the lead district. Its strata vary much botik 
in texture and thickness. In its upper part, intercalations of sand- 
stone ojccur. The layers are thin, and of a light gray color, Flint, 
often in angular fragments, sometimes in layers, and pccasionallj 
in the form of a silicious oolite, abounds. In some cases a coa- 
cretionary structure was observed. This was noticed particularlj 
in an exposure of this rock in the valley of the Mississippi, on 
section 3, town 4, range 6, about two miles above Way's Landing: 
The concretions are often three feet in diameter, and consist of 
ihin concentric layers of a silicio-calcareous matter. They havo 
been mistaken for " petrified logs." These beds exhibit this con- 
8 
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-^efionary tendency nearly everywhere ; though in some cases it 
is shown only by a waved lamination. 

The* lower beds are thicker and more massive, much resembling 

the gray limestone. Small cavities, lined with minute crystals of 

-quartz, called druses, are of frequent occurrence, and are peculiar 

-to this formation. Fissures and joints intersect it. Fossils are 

vjrare, and imperfect casts only are found. The precise thickness of 

irthe lower magnesian limestone is not known. An exposure of 

Jcl80 feet is seen near the mouth of the Wisconsin river ; and a 

much greater thickness may be measured north of the Blue 

Mounds. 

I have thus given a brief description of the geology of the lead 
region. The rock?, whose prominent characters and stratigraphi- 
cal relations have been described, are the only ones exposed on 
any part of its surface. They are of great horizontal extent, and 
can be traced over the whole district, and some of them hundreds 
of miles beyond ; but they everywhere occupy the same order of 
superposition represented in the sections given. By an examina- 
tion of these sections, and a careful observation of the out^crops or 
exposures of the rocks, at different points, almost any person may 
learn to recognize the various beds of rock wherever they occur. 
To a practical miner such kno\^ledge is of the highest importance, 
and a valuable acquisition to every individual. I propose now to 
treat of the nature and distribution of those deposits of lead ore 
which have conferred upon these rocks their chijBf economical im- 
portance. , 



CHAPTER m. 

THE LEAD VEINS OF WISCONSIN. 

In determining the valae of a metalliferous district, the first. ; 
point to be settled is the mode in which the ores occur. Deposits 
of metallic ores are divided into two classes : First, those which 
occur in beds, bunches or veins of limited extent, usually called 
cotemporaneous deposits. Second, the veins which are defined to 
be " the mineral contents of fissures having indefinite length and 
depth." The f&rmer are local and irregular, with no constancy of 
direction, and never extend from one rock to anotlier. The latter, 
on the contrary, extend vertically to great but unknown depths, 
and traversing every variety of strata. They may often be traced . 
for many miles in a horizontal direction, pursuing the same gene*, 
ral course throughout, and retaining their productiveness, subject 
only to transient interruptions. They are enclosed between walls 
of rock, separated from their contained substances by a distinct 
line of demarkation. The first class of deposits often give promise - 
of a large yield, but fail when pursued for a length of time.-— 
Millions of dollars have been wasted in prosecuting mining ope-., 
rations upon such deposits which seemed to give evidence of ex- 
haustless stores of ore. The experience of the past has taught the 
necessity of great care in the selection of mining ground ; and 
while it has proved the danger of adventures in those isolated and 
limited deposits, however rich at first, it has equally established 
the safety of liberal investments in the exploration of true metallic 
veins. All mines of the globe, distinguished of permanent value, 
belong to this latter class. To this class also may bo referred . 
most of the deposits of ore in the lead district of Wlsco^8in• They . 
generally present the cbaraeters of true veins, and are therefore • 
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to be treated and relied upon as such. This will be evident, if we 
examine the general phenomena which they present. 

BEARma OF THE Lead Mines. 

The most general direction of .tiie productive veins is east and 
west. The variation is usually from three to twenty degrees south 
of east — sometimes, however, it is north of east Local variations 
often occur in the general bearing of the lode, but in most cases^ 
if pursued, it will be found to resume its original course. An av* 
erage of 123 observations upon lodes having an east and west di- 
rection, gives a mean variation of eleven degrees from the meridi- 
an line. 

Another system of veins of less frequent occurrence are termed 
norths and souths. Thtse vary from true north and south, so that 
the mean of 40 observations is 14 degrees. Ih many cases these- 
have a direction nearly N.- N. E. Still another class are called 
quarterings. They intersect the easts and wests at an angle of 
about 45 degrees ; and are often known as "ten o'clock ranges.''' 
Besides these, there are strings and branches apparently flying off 
from the main ranges, and having every conceivable direbtlon. — 
In a few instances, productive veins (probably by a succession of 
throws) assume a curved or crescent form, and are hence called 
"horse dioe ranges." The easts and wests have probably yielded 
nine-tenths of ail the ore raised in the district, and miist be regard- 
ed as the characteristic or priiicii)al v^ins. 

Horizontal ExTEasTT op, Veins, 

Many of these veind' are of great lengtTi. Sevefal of them have 
been traced three or - four miles, jpursuing their geiieral course 
"v^Hth «uob constancy that, when once striifck, the coilipassmay be 
used to discover their locution it ia greAt dieftiance. The " Heath- 
Coth range, " in the town of Lindon Kto been worked foT tieariy a 
mite contintiouslyj and its extent fot three miles, ascertained qy 
ooqasional shafts^ which have beeil' ^tmtti^on it. The "Long 
Raiigev'^ nt Potesi, andth* »^ Grt« Bisai^g** ik toim 1, Wng^ 3 



21 

e^stj.h&ve each been worked a mile in length. The breadth of die 
yeins yarie^ from a few inches to 50 feet or more. 
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Yeetical Extknt of thk Veins. 

The depth to which the lead veina penetrate is altogether the 
most important feature connected with them in a practical point 
of view. For obvious reasons, it is also the most difficult to be as- 
certained — as it can be known only by following them into the pro- 
found depths of the earth. The deepest shafts yet sunk in the 
lead mines have penetrated only to the depth of 175 feet Few 
even reach 100 feet, and most of the shafts range from 10 to 60 
feet. Shallow as these workings are, they have nevertheless re- 
vealed many important facts, tending strongly to establish the con- 
tinuity of the veins to^much greater depths. Every practical mi- 
ner or owner of mineral lands is deeply interested in having this 
question answered, viz : Do the lead veins continue downwards 
through the succeeding beds of rock, and carry in their lower por- 
tions sufficient ore to justify the increased expense of explora- 
tion ? To answer this question, so far as could be done, has beien 
made a leading object in the work of the past season. The gray 
limestone (No. i^ of the sec.) has already been naentioned as the 
principal surface rock of the lead district. This is the great lead 
tearing rock of the mines. It has been supposed by many, that 
the «irface rock always carried the ore, and the opinion has been 
strengthened by the fact that when the veins are followed to the 
blue limestone below, they uniformaly dwindle and cease to be 
of workable value. Discoveries of working veins were occasion- 
ally reported to me as having been made in the blue limestone, 
but upon examination I have found them to be located in the low- 
er beds of the gray limestone, which from their bluish cast, are 
often mistaken for that rock. Mr. Owen also observed this inter- 
ruption of the' veins at the junction of the blue limestone with the 
gray, and remarks * that no discoveries of any value have been made 
below the blue limestone. " It is a general law of metallic veing 
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that they are affected by the character of the rock throngh which 
they pass. K they have been very productive in one rock, on 
passing into another they usually become unproductive, or of no 
workable value. Mr. Wbstqbath Foster in his treatise upon the 
British Strata, mentions numerous instances of these interuptions. 
In the mines of Cornwall the veins in descending are sometimes- 
cut off at a change of strata, and after remaining barren for hun- 
dreds of feet, again resume their productiveness. In such cases, 
the veins is often followed for great distances, through the barren 
ground. The practical miner looking with confidence to a re- 
sumption of its productiveness, when ' a favorable change of rock 
is encountered, and the [result generally proves the adventure to 
be judicious. 

By all analogy, if the deposites of ore in our lead district are 
true veins, traversing rocks similarly various and cut off in the 
same way, we ought to expect a renewal of their productiveness. 
That such is really the fact, I hope to be able to prove by there- 
suits of long continued and careful observation. The veins cut off 
by the blue limestone, resume again in the buff-colored rock, (No. 
6,) as might be expected according to the law just mentioned.— 
Such had long been my conjecture, as the ore in the descending 
veins generally continued strong until at, or just below the point 
of junction of the grav and blue limestone, where it suddenly 
dwindled or became dispersed in small cubes through the adjacent 
rock. The deposites of ore in this lower lead bearing rock, have 
been worked in a few localities only. At Mineral Point, Dodge- 
ville. Blue Mounds and some other places, these deposites have 
been reached. At these points, owing to the dip of the rocks, and 
the wearing away of overlying beds, the buff-colored limestone 
is found near the surface, and henca easily accessible for mining- 
purposes. Deposites in this rock are known as the "glass rock 
openings. " The glass rock consists of the lower layers of the blue 
' limestone, and is the cap-rock of the openings below. The miners 
seem in no case to have been conscious of their true geological 
position, in working these openings. This has been owing in some 
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measure, to the faet, that in the vicinitj of yeins the rocks are ofteiT 
so changed, as nearly to obliterate their usual characters. In sudi 
cases very careful observation, and some knowledge of the 
general geology is requisite to intelligent exploration. The buff- 
colored limestone everywhere underlies the lead district, its depth 
varying with the altitude as shown in Sec. No. 2. From the erro- 
neous impression that no ore exists beneath the blue limestone, 
the veins have generally been abandoned when that rock was 
known to be reached. Hence the lower openings have been dis- 
covered only when the rock approached the surface. 

The richness of these openings, so far as they have been worked, 
justifies the conclusion that they will be found equally, productive 
with those of the gray limestone. 

The veins which have thus resumed their productiveness, are 
again cut off by the bed of sandstone, (No. 7.) Not the slightest 
trace of lead, zinc, or copper has ever been found in this rock, and 
so extensively is it exposed at the surface, that were it metalliffer- 
ous, the fact could hardly have escaped observation. In the suc- 
ceeding rock we might reasonably expect a favorable change. It is 
the lower magnesian limestone (No. 8,) Its texture is well adapted 
to the reception of ores, and its position, (being nearer the igneous 
rocks) is a circumstance favorable to productiveness. From these 
facts, and from the discovery of small quantities of ore in this 
rock at its out-crop, Mr. Owen conj^ectured that the lower magne- 
sian limestone would be found to contain lead ore in workable quan- 
tities^ During the past season special attention has been directed 
to that formation, and discoveries have been made which strength- 
en that conjecture into certainty. The depth at which this rock 
lies over most of the region where the lead producing forces are 
known to have operated, render the investigation exceedingly diflSL- 
cult In the nortliem portion of the district, along the Mississip- 
pi, Wisconsin and their tributaries, the lower magnesian rock has 
an extensive exposure. Along this exposure, numerous occurren- 
ces of lead in small quantities have been observed, and in one in- 
stance a very important discovery of ore has been made. This is 
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lofsted npob sec. i82, town 7, raT)g3 1 east. A branch of Blue 
Krer has hefe worn through the upper rocks and left a terrace o^ 
ftfe limestone, rising about 20 feet above the bottom of the valley. 
Jhaing the past season iioat ore was discovered in the valley, 
iMA was traced to this terrace of rock; shafts were sunk, and the 
cxBstence of heavy bodies of ore was proved. The ore is found in 
Inrge masses, sometimes weighing 400 or 500 pounds. It is general- 
ly in openings surrounded by clay, but is sometimes scattered in 
oystals among the flints which abound tliere. The locality is near 
Ranklin and Centerville, where heavy lodes have been worked 
m the gray limestone. Some ten or twelve miners were at work at 
Ais spot when I visited it. Nearly. 40 shafts had been sunk, and 
me discovered in most of them. Probably 200,000 pounds of ore 
kaye been raised from these diggings during the season. The 
gfoond is very favorably located for proving the veins to any ex- 
tent; and it is to be hoped that a mine will be opened here on a 
Male suffldently extensive to secure this result. 

After these discoveries I can hardly regai'd it a matter of ^oubt 
that the veins continue downward into the lower magnesian lime- 
stone, and may be profitably worked in that rock. The addition 
to ftelead bearing ground of the buff colored and lower magnesian 
fimestones is one of incalcuable value, and one which if properly 
understood and appreciated will give a new impetus to the mining 
interest of the lead region. Even where these rocks are at the great- 
eat distance from the surface, their depth is slight as compared with 
ibatto which mines are worked with profit in other countries. I 
'loDrow of no reason why similar results may not be expected 
liere* 

Haying thus endeavored to state the evidence bearing upon the 
ycrtical extent ot the lead vdns, to greater depths than have yet 
keen worked, I will now mention some of the leading features by 
niuch they are characterized. 
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Grouping OF THE Vbdts. 

A vein is very rarely alone, but is usually associated with seve- 
ral others. Among these one is more productive than the rest, and 
is designated the " champeon lode. " On either side of this, smaller 
veins are grouped like subordinates around their chieftain. This 
group is known as a " gangue " of veins. Several of these gangues are 
generally found near each other, and form together what is called 
the " body of mineral. " This assemblage of veins is bounded on 
every side by spaces which are apparently barren. In passing 
over the lead region one will notice that the mining operations 
are all concentrated at a few points. Between these stretch broad 
expanses, broken only here and there by a solitary prospect-hole. 
It is important to know whether these spaces are really barren 
ground, or are only waiting the hand of enterprise to develope 
their mineral wealth. It is most in accordance with the past histo- 
ry of mining and the known laws which govern the distribution 
of metallic ores, to suppose that they are collected into groups ad 
they appear to be, and not equally dispersed over the whole dis- 
trict. It is by no means probable, however, that all the spaces ap- 
parantly barren are really so. On the contrary we may reasonably 
expect that rich discoveries will yet be made upon these unex- 
plored grounds. Several experienced miners remarked to me that 
the bodies of mineral seem to have a north-easterly direction; or, 
as one of them expressed it, " seemed to throw around towards the 
north-east. " Dr. Percival, the distinguished scholar and geolo- 
gist whom I had the pleasure of meeting in the mines, remarked a 
similarity in their shape to the crescent form of the trap ranges, 
which he had observed while conducting the geological survey of 
Connecticut. In the disposition of the individual members of the 
gangue of veins, we observe a very regular alteniation, each being 
placed at nearly the same distance from every other. The gangues 
are also about the same distance apart. We thus have a serial order 
in the arrangement of these veins, giving us first, the individual 
vein; second| the gangues into which the veins are combined, at a 
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parallel equi-^istance ; third, the group inolading these gangiies con- 
nected by their cross courses into a great net- work of ore, called 
" the bodjr of mineral. ^' The relation of these veins to each other 
is a matter of great interest, both in a practical and scientific point 
of view, and everj pains should be taken to collect facts bearing 
upon it. 

PosmoN OF THE Lkad Veins. 

The veins of this district present almost every variety of posi- 
tion, but they may be included in two classes, viz : — the perpen- 
dicular and horizontal. The perpendicular vein consists of a fis- 
sure, having a direction vertical or slightly inclined. It pursues 
its way downward by a succession of throws, which give it a zig- 
zag course very similar to its mode of horizontal extension. Its 
breadth varies from a mere seam to a hundred feet. Sometimes 
it is entirely obliterated for a short distance, being crossed by a 
tabular mass of rock, called the "cap rock.'' Upon sinking 
through this, an expansion of the fissure occurs, called an " open- 
ing." These openings are usually filled with clay, loose rocks, and 
ndassive ore. Occasionally, however, they are empty, or partidly 
so, forming caves, whose walls are hung with stalactites. The best 
examples of vertical veins occur in the south-west portion of the 
district. At Fairplay and across the Mississippi, at Du Buque, 
these veins have yielded prodigious quantities of ore. The caves 
here are noted for the rare beauty of their spars. In some instan- 
ces they are partly under water, forming subterranean lakes, into 
which boats have been lowered and voyages taken a hundred feet 
below the surface. In these caves the ore is generally found at- 
tached to the roof and sides, or scattered tlirough the clay which 
covers the fioor. It is rare to find a continuous sheet of ore in 
these veins. After sinking through the opening the walls come to- 
gether again, or the veins becomes " pinched," as the miners ex- 
press it, and yields little or no ore. The miner, however, still 
continues his work, knowing by past experience that another 
opening will soon succeed to repay his toil. In many of these 
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caves the ore occurs partially imbedded in' the wall rock on either 
side la small flat openings or '|k>ckets, forming isolated masses. 
These masses are sometimes of j^reat size, weighing occasionally 
from 50,000 to 100,000 pounds. Good examples of these broken 
sh^ists may be found at Benton, Potosi, Hazel Green and Shulls- 
burgh. 

The second class of reins consists of flat sheets, continuous ^for 
great distances, and running between thie strata, parallel to their 
plane of stratification. Occasiotoally, however, they incline down- 
wards or upwards for a few feet, but their dip^s very irregular. 
These flat sheets have bean very productive in many localities. — 
Q^od examples occur at Mineral Point, Dodgeville, Linden, Mes- 
sersmith's and Blue Mounds, Tliey are usually connected both 
above and below with vertical veins. Both these clashes seem 
to have a speteial geological position. Thus the perpendicular 
veins, with large openings and caves, are nearly confined to the 
gray limestone. The middle and lower beds carry flat openings 
and flat sheets, while flat sheets alone are found in the buff-colored 
limestone. 

" Chunk fniri^ral," " float mineral *' and " patch mineral " are 
broken sheets which have been left by the decomposition of the 
rock, which once inclosed them, iand are now found in the loose 
material of the surfaise. 

Vpm Stonbs. 

In the perpendicular veins, the ore is usually unaccompanied by 
any of those substances known as vein-stones. The flat sheets, 
however, are usually associated with some mineral substance,, 
which is the matrix of ore. The most common of these substances 
are tiff, black jack, dry bone, iron pyrites, ochre, barytes. These 
accompany the lode, either singly or combined in varying quan- 
tities ; sometimes flUing the entire vein, even, and taking theplac^ 
of the ore, and tet other times entirely absent or very slightly dei- 
veloped. The arrangement of these substances is often in parallel 
layers, called combs. In isuch cases the succession is quite irregcr-^ 
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lar. The oro ia aoiB,etimea upoxx. ou,e side of the, veiDy and. thet yejiu- 
stone upon the other, or it ron^ .l^tweea the layers ;|Oif,ite,matii|[, 
<liYiding often into several brjBi;QLpbes. In other cases.Jll^, pre and 
yein-stone are mingled in one.mass^ requirii^gthepj^oc^ii of roast- 
ing andfit^mping to separate thc^. The veiE-^tpnes present often 
a great practical difficulty to the working of mines, by their, ir- 
regi^lar di^tribution. la some instai^ces veins have b^en ibllowed 
^r. a distance, and yielded purex)re, b\it suddenly a. yeiu-Hftone set 
in which enlarged until it ''eat out:the oi^," as theinineira ei^preas 
it, and the matrix alone remained. This horizontal altf^rn^iou of 
the ore and its matrix, has ruined the prospect of. mauy s miner, 
and in veins thus affected great caution and sound judgmeut, are 
required. The vein is quite sure to yield pur§ ore again at socae 
point ahead, but the most profitable method of reaching.it depends 
upon various circumstances. In many cases where this substitu- 
tion of the vein-stone occurs, the ore is found dispersed throogh. 
the adjacent rocks in small cubes along the line of the barreapor- 
tion of the vein. These cubes are often very abundant, and a;re 
called "dice mineral." Instances of this character may be found 
at Mineral Point, ShuUsburg,. Wingville, Crow Branch Diggings, 
&c. 

It is difficult to determine which of the substances spokein of 
above, is the most favorable indication of a good lode. Heavy de- 
poaits of ore have been found with all of them, or entirely free 
from any associates, and there is probably no necessary connection 
' between either of them, and the barrenness or productiveness of 
the veins which they accompany. 

X have thus far endeavored to point out the leading characteris- 
tics of the lead veins of Wisconsin. I have confined myself to 
facts^without attempting to account for,.or explain* them. I have 
^deavored to keep all theories out of view.while making observa- 
.^OBs in the :4eld ; the primary object being to find out whatia, 
rather than how canie it to be. Both .theses inquiries are appo* 
i^ and .important, but the first must always be answered fully 
lU^d .truth|Hlly before .axieliable: answer can be given to th^second. 
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The first, too, is of pressing importance, and its answer replete 
with practical results, while the latter has only an indirect bearing 
upon the economical value of the mines. If the miner is familiar 
with the rocks amid which he is operating, the laws which govern 
the veins, and the most frugal method of extracting the mineral 
wealth from those repositories in which. nature has stored it; he 
has knowledge of far greater value than any abstract theory, 
however satisfactory. With this view, it has been my first object 
to collect such facts as would illustrate the character and extent, of 
the mineral resources of the lead district, and stimulate their de- 
velopment in the highest possible degree. Still the origin of 
these veins is a matter of great interest, and ought not to be en- 
tirely omitted in this report. I shall therefore present those theo- 
ries which have been most generally accepted, to explain the form- 
ation of metallic veins. Thus every observer will have before his 
mind what others have concluded upon this subject, and be ena- 
bled to decide for himself how far these views harmonize with the? 
facts of which he is personally cognizant. 
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CHAPTER IV. 
FORMATION OF VEINS. 

Tlie filling of mineral veins is one of the most difficolt 8ut)jects 
in the whole range of geological studies. The more careful the in- 
vestigation, the more fully aware is the student of the difficulties 
to be overcome. It is now quite generally admitted among geol- 
ogists that several processes have been active in supplying veins 
with their metallic contents. There are four theories, each of which 
has been sustained by high authorify, and all of which are un- 
doubtedly true in theirpractical applications. First, The crevices or , 
fissures aresupposed to have been formed, and mineral matter, dis- 
solved in water, to have been filtered into them from above. This 
theory was maintained by Wekneb, but it probably applies to very 
few cases of veins. Second, The metallic ores are supposed to 
have been melted and injected into the rocks by subterranean for- 
ces, similar to those concerned in the protrusion of lavas through 
volcanic craters. Many veins have undoubtedly been filled, as 
they may often be traced to a mass of rock which has once been 
lava. Of this kind are the tin and copper lodes of Cornwall, Eng- 
land. This theory was first taught by Hutton, and has been very 
widely adopted. Third, Another theory is that of sublimation, or 
the introduction of the metals in the state of heated vapor, which, 
upon cooling, condensed and formed veins. It is a well known fact 
that metals can be vaporized by heat, and that when in this state 
they naturally ascend and condense upon cooling. Crystals of 
galena, specular iron ore, and other metals, are thus formed in the 
laboratory, in the flues of furnaces, and the craters of modern volca- 
noes. Similar procoflsefl have no doubt been operative in all pe- 
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riods of the'Carth's lustorj, and must have prodnced similar resnlis - 
Fourth, Electro-chemical action is supposed to have been exerted,, 
causing d segregation of metallic particles, and thus forming Teina., 
The superior productiveness of die east and west veins is account^^ 
ed for \>y the greater facility with which the segregation could 
take place from north to south, on account of a coincidence be* 
tween the local and general currents of electricity. It is supposed 
that by this action constant decompositions, re-compositions, and 
trunsmissions are being eflfected. A wide variety of opinion ex-. 
ists among practical miners upon this subject All these theorief 
have their advocates, each basing his opinion upon the special 
and local facts which he has observed. The theory of formation 
from water is stoutly maintained by many who have seen the ore 
pendant from the roof of caves, associated with stalactites whiqh 
are known to have had such an origin. But it is quite certain that 
this opinion is incorrect. The insolubility of galena in water, its 
crystaline character, and arrangement in veins, are all incompati- 
ble with such a supposition. If we take any one of the other the- 
ories mentioned, it fails to explain all the phenomena presented; 
but each receives support from some of the peculiarities which 
these veins exhibit. 

It is not improbable, therefore, that each of these processes ha^ 
been in some degree instrumental in producing and arranging' 
these deposites of ore. They may have acted cotemporaneouslyi 
or successively, or in both methods. 

In the lower deposites, generally arranged in flat sheets, we of-' 
ten find evidences of a highly heated condition of their contents. 
The rocks enclosing the vein are often harder and more crystaline' 
than those at a distance. The ore and its vein-stone are sometimes 
intimately combined, resembling in texture the coarse granites and' 
other rocks of igneous ongin. In some parts of such veins a seg-' 
regating force seems to have acted, separating these inffredients, 
or some one of them into layers, precisely resembling the veins of 
segregation so often seen in the igneous rocks. Almost every 
grade of texture may be observed among these vein-fltonesi as 
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unuMip lUfforont beds of granite, sienite and porphyry. These are^ 
ontln^ly confined to the lower deposites, so far as my observation 
oxtonds. Tlic perpendicular veins carry pure ore, as before men- 
tl(H\od. Tills ore is attached to the roof, and side walls of their 
cavomous openings, but is rarely found in place upon the floor of 
the caves. If we suppose the fissures to have been open and the 
ore injected into them, such an arrangement could not have taken 
place. The fissure would be either completely filled in such an 
event, or its lower part only, occupied by the ore. It is far more 
in accordance with the phenomena to believe that the perpendic- 
ular veins were filled by the process of sublimation. The heat, 
which perhaps melted the lower flat sheets, might be sufficient ta 
vaporize a portion of the galena, which passing upwards into the 
vertical fissures, would condense and arrange itself in their up- 
per portions, as we find it now. The absence of vein-stones in 
these veins is accounted for by this theory, as the lead ore would 
be Volatilized and carried upward, at a much lower temperature 

than its associates. 

Another interesting evidence of vaporization, is the occur- 
rence of the casts of fossils formed by the introduction of Galena 
into the cavities of shells, corals, &c., The tubes of delicate co- 
rals, sometimes scarcely larger than a hair, are occasionally found 
filled with the ore: and also the stems of encrinites. I have also 
a specimen of crystalized galena, which has been formed in and 
around a mass of fossil shells, that have evidently been first worn 
by water to mere comb. The ore had then been introduced among 
these delicate remains, and received the impressions of its constit- 
nei^t shells. Evidently, in these instances the galena must have been 
in astate of very minute division, and endowed with perfect freedom 
of motion;, conditions which could only be realized by its vapori- 
zation. In the absence of sufficient data to warrant a conclusive 
opinion, I have stated the prevailing theories, and such applica- 
catLOU of them as seemed most in harmony with facts. From the 
d^ultprj ftnd irregular manner in which the mines have been 
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irorked, it is very difficult to collect facts upon the most intricate 
points presented in these veins. The observations made may 
serve as a nucleus for future facts and discoveries, which in due time, 
if faithfully gathered, will point out the true theory of their for- 
mation. 
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CHAPTER V- 



SURFACE INDIOATIOlir OF LEAD VEINS. 



There are various indications of the presence of lead veins, all 
of which are more or less reliable. The general character of the 
ground is first noticed. A surface cut by frequent ravines, or pre- 
senting longitudinal depressions is always preferred, as these indi- 
cate the existence of fissures in the rock below. The discovery of 
" float mineral, " or more properly " shovel mineral, " is reliable 
evidence that a vein exists at no great distance from which the 
scattered ore has been separated. It is usually fuund in vallies^ 
on the sides of slopes, or in beds of clay upon the level surface. 

Scattered pieces of tiff, or vein-stones of any kind, are good in- 
dications of the same nature as that just mentioned. The growth 
of vegetation in a linear direction, is also relied upon, as pointing 
out the location of a crevice which may hold "mineral." Certain 
plants which thrive best in deep soil, choose such locations as fur- 
nish the greatest depth of soft ground. Along the line of the 
veins their deep reaching radicals meet with no obstruction. 
Hence, lines of rank vegetation often form a prominent object 
among the surrounding growth, and mark the location of fissures 
in the rocks beneath. A notion prevails very widely that a certain 
plant, known as the " masonic " or " lead weed, " grows only 
where its roots are fed by lead ore. This plant is noted for the 
depth to which its radicals are known to pierce. They are often 
found from 40 to 60 feet belew the surface. It is therefore usually 
found growing over crevices where its subterranean proclivitiea 
can be indulged without restraint. This indication is said to have 
been learned from the Indians, who used it long before the lead 
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Teins of this district were known to the whites. These are tbe 
ordinary tangible evidences upon which the miner relies in '^ proB- 
pecting.'^ They are fonnded upon the well known relation of 
things, and experience has proved their genuineness. Certain oth- 
er processes of discovery are practiced by some. The use of vari- 
ous forms of the " divining rod,"tis t^ ^most common of these.-— 

> ' « . . .. 

From its cheapness and simplicity, it is within the reach of all, 
though it refoses. to e3|:eirt its enc^antmente^cepti^ favored hands. 
An instrument called a " tinkembob, " much more expensive, but 
also said to be more reliable, is occasionally mot with. . As ttiese 
-ineAods of discwyrery are entirely arbitrary in their charactei^ 
and have' txo reference to the truths of ^mining iseience, theytaare 
beyond the jur^diction of my> present investigations, and in t&fi 
absence of allpositiye knowledge, I caimot y-enture an opinion apoa 
their priactical value to the^xplorer. f . -. 

In pri6s|>eoting, a general knowledge of geology w^ouldbetrf 
great feerti<ie to thie practical miner. • 

TTntold tHoUsiandsof money, and long y^rs of toil hayebeem 
Wasted for the want of such knowledge* TheleAd region 19 cot^ 
•ered w$th'**]f)T08peet shafts, ^^ sank W^iBl'e tdie veriest tyro imgeolo- 
jgy would • hove pronounced an unconditional negative upon t}ie 
hope of ** striking ia Itjad- '* The Jid venturous swarms of "proi^ 
pectors" who sweep over the naines during the excitement of fii«t 
discovery, left few of the surface veins unopfened. Hence, pnxh 
pecting is now attended with great ri^ks, and required superior m^ 
•gacitjr and exterfsive ktrowledge for itd successful pi^se^utioa. ' 



; t • 



1 . ' ' 



,.';•.: 1 • 



I 

1 ' I 



' ■' ■ • . 



• I r ■ 

y f'l li . ■ ",:.< .■ -'.,11 'i: ' ;• .'.• •••' ..'..' ... v.- --o 



' ' I • . i 1 . i ' 1 I ) 



: V -J'!' 



I 



'■■ '!.. 



€IIAPTERVi; 



■.i ! . 1 



I 



WOEKING OF TftE LEADf VEIN». ■ 

It is quite certain that the existence of l6a4 ore bftd been 
known to the Indians, long previoiis to the commencement of mi- 
ning by the whites. Their ancient works stiU remain to Uti^t 
the fact. These consist of shallow diggiags, at^d wide. furnaces in 
which the ore was smelted. The natural sagacity of, the Indians 
made them successful prospectors, but, destitute pf tools or sMU in 
operating, thej seem to have made slow process in proving their 
discoveries. Their working consisted mainly in pipki^g qver the 
soft clays of the sur&ce, or the larger crevices witji bfttqhett.riide 
sharp sticks. When their shafts became a few feet dieqp, ai^d 
ladders were made by cutting off the branches oi -st^all trees, 
about a foot from the ttunk. Upon thes^ the squa^wis, : who per- 
ibrmed all the labor of mining, descended and ascended, carrying 
in bags and baskets, all the pre which they obtained,. These rude 
ladders were occasionally found among the old " Indian; diggings.' ?^ 
In sPme cases they xm. levels a short distance in^p, tb;e sides pf 
the hills, upon veins which they had disppvp^i^,. using mats and 
blankets as sleds to draw out the rubbish. Where the vein en- 
tered the solid rock, they made fire upon it^ and when heated, 
poured on water, by which it was cracked, and rendered easy of 
removal. Their metallurgy was equally rude and simple. A rude 
hopper was built of stones, usually upon the side of a ravine. In- 
to this the ore was thrown and a fire kindled beneath. When 
melted, it was run off into a hole dug for its reception. 

Such rude attempts at mining seem to have been made, previ- 
ous to any acquaintance with the whites. Later, however, the 



Yr^ok rl^rs^Qf^famkhe^ th^ yitl^ tools, and !^tnict6d[.i 

th^jQ ; furftea: ii^ tljie art of muimg. :']^hey also purchased their ^ 

'. '..-T». • ^ v'^ 

o^^ , a^d , . ga^e t^em ja exchange, auql^ articles aa they required. ' 
Thia.atiiniilated.them to, ifiarther exertiom.so that from X816, to . 
183Pv considerable quanjtftiesof qxo va^j raised by.^hpm, which^^ 
was fSqld ;l;p the traders ai^^ ioiM>d it^ way.to^t.Loiw. . Americaz^; , 
lo^nin^ popip}a9.fj?d.a]I^QTtit^^ po^sif}erable^afla9unt of ore 

wpa ..r^i^id unjSl, about 1^7^ The lead re^on then begain to. at- 
tr^jijpppu^fu' attfi^tioi^ .^ few Jij^pWpiopeers weiTQ ^ake^dji^,^^ 
MRi^^^ ^1^4 Wi^M^ :^ P?^l^^.^,(ifr^*» )^^rf^^^ reoi^in^d*, , A^,^ 
soon as the war closed, they recommenced their miuiigg jwr^lfti i^e:; 
newed vigor. The fame of their discovereies went abroad, and 
brought to the mines thousands of adventurers, who swept over 
every hill and valley in search of the mineral treasures they were 
reported to hold. Brilliant discoveries were made, and splendid 
fortunes acquired. The ore lying near the surface, was of course 
first found, and requiring little skill to secure it, mining was ex- 
ceedingly simple. No machinery was needed for draining, and no 
large outlay of capital was required to insure returns. Under 
such circumstances, no regular or systematic mining could be ex- 
pected. Every man was a prospector and preferred breaking 
ground for a new lead, to working for wages, or moderate returns, 
in ground already proved. During the twelve years, from 1880 
to 1842, machinery was hardly thought of. It was the period of 
excitement and discovery which always attends the opening of a 
new mining district. Since that time, very few new discoveries 
have been made, and the work has been mostly confined to old 
lodes. With few exceptions, even now, the mines are very inef- 
fectually worked. The shafts have been sunk with no view to 
permanence. Drifts are run off from them wherever indications 
of ore appear. If the ground is soft they are supported by tempo- 
rary cribbing. The rubbish and ore are raised by a common wind- 
lass, in wooden tubs called " kibbles. " The digging generally 
ceases at the water line. If however, the vein is strong enough 
to warrant it, a lifting -pump worked by horses or oxen, is put in.— 
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H.ft f^w ih8tati6eft only, steam power has been tUK^d in working ' 
pumps; but from the ihcapadity of the engines, or injndicions man- ■ 
agement, it bto failed to be profitable. During the* pi'esent seaaoni 
two engine pumps have been started under more fttrorable auspi- 
eed. Ond at Potosi, by Mr. Lewis, and the other at Fairplay by 
Hie American Mining Company. Both these parties hare ample 
means at their disposal, and are determincid to makea fidr experi^ 
ment. Water-power has been uded in one or two instances^ and 
might be profitably employed in numerous localities. With these 
exceptions, ^11 the labor of the mines is performed either by hand 
or horse pow^r. 
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CHAPTER vn; 



PRODUCTIVENESS OF THE MINES. 

In order to exhibit properly the condition and value of the mi- 
ningjintere&t of the Wisconsin Lead District, I have carefully col- 
lected from all sources within my reach, such statistics as could be.- 
obtained^ and am enabled to present a table, showing the annual 
productiveness of the lead mines, during most of the period since 
1823. The product for the first seven years, ftom 1823 tQ 
1830.5;I extract from the report of Dr. Owwf, made to the general 
government in 1840. The remainder of the table was supplied by 
Capt. Chablies Bp^BE, of Galena, whose acurate habits entitle hja. 
statistics to the fullest confidence. 

A TABLE 

Mfihibitinff the amomU qf Lsad ahipped from the Lead JDietriet 
of Wieoonsinj ItHhakj cmd Icnoa^ from the yew 1823^ 1868, 
4n€iu8iive, 

Tkae. Pounds. 

1823 - . - . . - . 385,180 ,! 

' 1824 - . . . . . . 175,320 

1825 - . - - - - - 004,520 

1836 .... . J: . . 958,842 i- 

,1827 - - - - - - . 6,182,180 ; 

1828 . -. . - . . 11,105,810 ;. 

1829 - - - - . . -13,343,150 

Here follows a peiiod^f e Wen years, for which we have no 

statistios^ owing io>a duti^ in the mining regulations. . 

1841 *. '. i . .. . •. tl,«&6,980 ' 

184^ . /^ . . - , • . 31,658,880 

J843 ^ . - - - - - 89^48,276 • ., 



■•» ■ • 
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Ybabs. TausoB. 

1844 43,729,640 

1845 64,497,860 

1846 61,368,210 

1847 64,634,450 

1848 - - - • ,- - ... V , - 47,737,830 

1849 - - i ' ".'• L' ■.' 44,605,880 
^850 39,801,180 

1851 -, -., - .... .; 33,188,056 

1852 - - - V . . . 28,703,960 
. 1853 , -, . .... .... ^ 8^806,980 



> 1 



From this tabfe it will t)6 keeh thitthe aniiiial yield of the mineij 
wenf on increasingto 1845, when it attained! ibs iriiaxiAitliii, and ire- 
miiined nearly stationai^ for^ three years. ' Frdm 1848 forward,* a ' 
Btieady decline is shown, bringihg n& by a constatiitly decreasing^* 
series to a product nearly fifty per cent, leds ih 1852 than 1847. '^ 
A'^diecrease so marked' and rapid iii the prodtictivetiess Wliich liad 
befen constantly Increasing f6r thirty years, proves the operati6n' 6f 
sdinfe po^efftil knd wide-spread dati^^. This cati^e it is hi^My im-^ ' 
portant to ascertain and make ktiotW, for in the iabsiencelof ail- "^ 
thentic knowledge, serious Hiisapp^ehenigions exist abroad in re- 
gard to its vtrne^ natur<d. ; It\ift g^erally supposed that the d'epcfeltftx 
of Lea^ «are ]ieai;ly,Neitiaufite(d, ^nd \ther^f pre iiisA^ otitv no iodtipe- 
ments to business men to engage in working them. Henddy while 
capital has been freely flowing to other mining districts far less 
rich in metallid ores, no non-resident company has evel* in'aae an 
investmelii iti the lead mines of Wisconsin. Unfoundecj ih fact 
as this re^jK)rt;inay be,, it has nevjertheless done much .to ;uBJqre the^ 
mining iiiterest, and at this tkne exerts a strcmg influence- against 
it The 'reial-tiautes of this" dim ihished product "are weirkfacjwn ta 
those familiar -with the history of our lead minep. , . . . 

]^ty -while the' ({lUQea were /at; their laalriiln n i p prodiiotiyenaffi 
the discovery <^ gi^lfi . ii^ ;Q$li£^*mft wtoiWQi^nikced^ aiid drew aft 
one-third of,.tii^ iwhole mining force. This -was a loss that could 
not be r^laced,- especially while the whole tide of adventurous 
emigrati6ilVas'rid6king to the lanH of gold." • The folWwihg ex-^ 
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itact from thie ShullsT)urg Pick di Gad presents the conviction of 
alT who are acquainted with the loss thus experienced : , 

"Although science may do much in developing our mines-r-a 
scientific research bring put an^ establish new principles — ^yet we 
feel that if we hkd among us that population which opened th6^ 
diggings which if^e are now workingj-r-if we oould ball tack from 
California some of tho^e; enterpriamg young mejn who have.left_ 
witlun the last four years,-T-could we gather up the bones of tlios^ 
ti'ave miners that are bleaching upon the far-off plains of Mexico," 
aiA re^anirhatd that dust which- is» mingling with the ashes 6f the'' 
A^tec, — Qon}^ we people thie mines with the papulation of '40;anA' 
'46— we would again hear the cry of new. diggings^ new lod^^;. 
n^w towns, arid a change would come over the spirit of this dream-, 
irig, gophering community^ which, "with a few exceptions, kre 
dnfting arouna and picking uip mineral upon the discoveries^ of 
tjbose br^ve boy^ who were always in quest of ww things," ,.. . j,, 

■ ' ' ' • . * • 

..As a second cause, the prevalence of an irregular and inefficient 
method of working the veins may be mentioned. This- has already 
been described in a former paragraph. Such working answered 
Msell enough as JoDg as there wai: surface ore enough to pick up j 
but iwhen the superficial deposits.. were ekhansted^ it was=inad&*> 
quate^ and a falling,off in the product could not feil to follow; ■ ' " 
The mines have beto worked entirely- with a view: to immediate' 
results^ and generally- by; single iodividoals, or small and teihpora-; 
ry combiEati6n«,'with little capital at their commands • The work-/' 
ingof veins at any coosiderable depth invdlvee an expenditiire'tbo 
large for any except companiee witH heavy capital; The r^asoii ' 
will .be;8een.ationce, when the nature of the operation is ooiMid'*: 
ered.-"!.! -. , '•■ .i*" .•!■.;!.. ' : . 'i'-i 

In following a vein, dead or barren grotnd is often encounterelcJ^ ' 
aulftlready noticed, and the miner -must work thrbugh these unpro- 
duetive? portions in order to reach the deposits of ' ore. ^ The'&is- 
tance that he miist #ork without receiving any returns* is nncertain,' 
bfit it is quite sure that somewhere before hitri, the vein will restitnfef 
itS'pi'oductiven^sS. The'cbnstatnt hope of diiscoVery stimlilatcfs hlr&* 
toii^ffort, and'iiot tinfreqnenfly.poverty and want if ut his Uml^'W' 
the uncertain task. After years of toil, he perhaps strikes a lea?, 
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and is repaid for all his sacrifices ; or, as not unfrequentlj happenS| 
worn out in body, discouraged and beggared, he abandons hig 
shaft forever. Another miner, bringing fresh energy and capital, 
steps into his place, and taking up the work where be had been com- 
pelled to leave it^ soon finds an opening which yields a competency 
or a fortune. In some cases, shafts or drifts have been worked by 
several sets of miners successively y»and abandoned by each, where 
at last some fortunate individual comes in, strikes a lead, and alone 
reaps the reward of their united laboiB. The history of these ad- 
T^tures would furnish instances of manly fortitude and persever- 
ing toil which have never been surpassed. We know those who 
liave succeeded ; but the long, sad catalogue of those who &iled, 
is lost in the obscurity of poverty and the grave. Such experience 
proves that the risks of mining are too great for single individuals 
with small capital, and very few can now be induced to attempt it, 
who thoroughly appreciate the small chances of success. 

The system of individual mining is also a serious obstacle in the 
way of drainage4 Owing to the limited sixe of individual claims, 
<me mine often cannot he drained by a pump or level, without re. 
ceiving the watier from several others belonging to various owners » 
asul unless some arrangement can be effected among them, the 
grcrund remains unworked, for no one would be willing to bear the 
whole expense of drainage where all are to share its benefits. 

The development of the mines has also been retarded in some 
localities by the illiberality of non-resident land owners, who de-^ 
manded exorbitant rents, and desired to throw all risks upon the 
miners. Many rich lodes have been left imworked, to the damage 
of the owners, as well as other parties interested. 

Under, these depressing circumstances, mining could not long 
be profitable in any district, and we are not surprised that our 
mines have diminished , their product one-half ip. the last five year§* 
Suppose such a system tried in the metalliferous districts of Britain 
and Germany. Would not their great metallit^ arteries, which now 
ifiod. the markets of the world), dry up, or shrink into insignifi- 
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Mining, like manufacturing, requires for its successful prosecu- 
tion, systematic, comprehensive, and long continued application of 
labor and capital. Individual mining can be profitable only for 
short periods. It lacks the force, and has not power to avail itself 
of the economies essential to success. Individual interests and 
<5apital must be combined and trouglit iioider the influence of a 
common aim. Bisks and benefits must be shared, force must be 
organized; and guia^d'by intelligenise mid dkill; 'l3ien.natdre.caa/ 
be eoikia€red,.the.difficdt.proble:m.solre4^a^^ gate of; her 
atony treasuries opened in triumph. 

The mines are now in at transition state. They have pasied 
through'theiperibd of excitement, wheri'fehaince rewarded tibe fi»- ^ 
tiinate with rapid gains, to a more quiet and (Settled condition, in • 
which rude and individual attempts at naming are attended with 
frequent failu^re and o'ctiasional success. They now await the peri- 
od of organization to which their full tireasures are to be surren- 
dered. 
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CHAPTER Ym. 






YAUm OF THE LEAD MINES :C|FiWaifilOIfStN> J^.A .. 
•• 'MELD FOR EXTteNSI^E MINING- OPERATIONS. 

' .•'...• ...... 

iln opening an extensi^ce minei a large Qxpenditure ii^n^t be 
macfe before^ anj return eau be realized, it i» t^^ei'efpreJUnpo^rtwt 
to.f^aliculate closely beforehand the. conditiops required to render 
tW#: preliminar J .investnaent a profit^le adrentjuxe. \ This iixvctlT^ , 
several. considerations, each of which innpt have it^ due weight iii 
de^erming the value. of a mining loc^litjv, , . . -.^ . ,' , . 

First — ^The character of the metalliferous deposits. .^ . 

Second — ^Extent of unworked ground, where discoveries of ore 
may reasonably be expected. 

Third — Character of the ground. 

Fourth — ^Facilities for drainage. 

Fifth — Proximity to fuel, market, &c. 

Let u i now see how the lead region of Wisconsin will abide the 
test of these conditions. 

First — Character of the deposits. I have already shown that 
most of them are true veins and may be relied upon as such in 
extensive mining operations. 

Second — Extent of unworked ground. It haji also been shown 
that the works thus far have merely been superficial. The deposits 
of the surface rock even have only been exhausted in a few cases, 
while those of the lower rocks have but just been discovered. All 
the mining thus far done could be put upon six sections of land. 
Veins are everywhere pointed out which have been abandoned, 
ihough still yielding richly, for want of machinery to remove the 
water, or from the occurrence of a temporary " pinch " which cut 
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:off*be!Ql^Nv 5?!^ constant digcoTj^rj of veins incideiitelly while 
digging wells, cellars, &c., proves conclusively that a vast addition 
to tho ki^o,^ mineral ground may be looked for in this direction ; 
yhije t^e.upexpiored. deposits of the bu^-colored and lower mag- 
nesian lipiestonesji ofter a fresU and' promising field to mining-^ii- 
terprise. From tho8,o rich storehouses of* ore, generations to corne 
win dr^w.thqir supplies and leave them yet unexhausted. 

J : Thiyd-rCharacter of the ground. This is eminently favorable, 
.^e veins j^terseqt only limestones, sandstones, and shales, l^p 
injections of traj). or granite occur here, which so often ruin the 
.pypspect of th^ miner elsewhere. The rocks have been very slight- 
ly disturbed;, hence faults or shifts of the strata, throwing iJ^e 
lE^eins;9ut of their natural position; are rare. The ground is fre- 
q^e^tJ[y so open that nothing but the pic}^ and gad are T^qmv^ 
.for excavating it. 

Fourth-^Facility of drainage. As most mineral veins run iirto 
'th^ water at a short di&tance from the surface, it is important to 
know with what fecility this element can be removed. This will 
depend upon the stt*ncture of the rbcks and the conformatioft'df 
Hhe surface. Neat many of the lodes the surface is intersected by 
deep ravines and vallies, on either side of which the lead beating 
rbeks are piled. In such easel drainage by level can be very easi- 
ly effected. This medibd of drainage has advantages over every 
other whereit can be used. . As the veins are arranged in gangneei, 
ip«irallei to each other^ a level mdjjr be rui^ s6 as ,tQ i&ut them aU, in 
its ^^omrse and tl^im jfnrove the ground at the; same time it relieves jit 
idf iwater. ij.Suchfiil level, .judiciously located and perseveringjy 
.driven ceraldinot. fail :to. em^ieh it dwneirsv LNumerons localjit^ 

t 

< might be 8ele6teji, where: by. running a iev«lv<we mile,; from tw-eil- 
<tly itorfifty veins would be cutiihrorigh fend drained. A few IjBiFe]^ 
dohrly have beeni undertaken. That of!J!fn.'<)HAMPioK i^t Ifew J)%- 
-^ngs ifi{fhei{tQfDfiidxtensive, aad.haa been enUnently; pifofitabl^Tr 
JHK>!lK)6])rr^l level,'near,'J^ 90Q Ibet^.^^ 

well! r^MoCot^s lei7€fljrnear.6]^lbl)urg^;ifl.aUo.agopd,iD«v;f|8jh 
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xnent. ^e^ are only beginnings, but they piwe what neii^'be^ 
done in this directicm. 

in E^ope^ these leyels are. often driven for maiiy miles, at to 
fpq)en8& of from five to twenty dollars per fatbom; One 6f thede 
levels, at thp l&werinap inines in Oornvall, is ^enty-^ 'niil6s in 
length. 

' '• •■ •.'.■■ '■■ ; ' -ii"-' ■"• ■ 

The lead mines of this district can also be readily dramed by 

ptimps of kioa^TBie capacity. ' The fead'-bearing h>ck is travereed 
*l)y vertical seams, fllted with a tbnjgh clay impervio^' to waifer. 

By this means, the water "whicli it holds is divided ihto separate 

basins, orgeat ndttiral cisterns, each independent of every other. 

Thus, k pump may be put ujJon'any oneof these, and tmwat^ tJiie 
"^ound within itb limits, whilfe' those adjacent aris not affected. 
^^ere It hot for this bSautiM' Economy of nature, no punip could 

be found of suflScIent power to lower the level of thtefee subterrane- 

sm 'waters. T\m ^uptjuredbp e^l^^ins t^e fact^ that the water is 
.crften found twenty or thirty feet higher, uppn que vein than upp^ 
iShoUler a f^w rods distant^ In some cases, the basins a^e so sn^all 
that forty feet of . waiter h^ beei^i Ta^ed by ;^ pump of three-borse 

p6Wer. In other cases, fifty-horse pow^r wo^ld be-req^jUired to ef 
;&icta thorough drainage. ; ^ 

■FifBi--Location in respect to Itiel, market, <fec. The lead dis- 
trict afl a whole is abundantly supplied witih fiiel, thougb in : soma 
ffew localities, wood has to be brought from a distance. The dense 
^i^ti^ of its river valley s,^and the heavy bodies o£ oak aiid other 
i^ber v^hich cover nearly one-^third of its sor^boe^^ promise a store 
tif fuel amply sufficien)!} for it^ ful^^ wants* ' The gr^at. coal field 
•<yf'!Qlinois is scarcely aihuadred »iles from its soufhem bordelr. 
litieiB Of railway, traveling it from ea^t to wiast, baid fi'om north ta 
iKmth, will ' soon ebniect it Vith lihose vast stores of combustible 
Itttittdr, «tid= disperse )the^' spoils of its own forests wherever the 
i^ants of injdtdsti^ my tfeqdif^ Umu. . Jt id tiiought that under 
^tlMtee facilities for ^hfsap ' tndsportatMn,^ coal may be afforded at 
|t,60 per ton. At tltii prioe^ it could be safely liised: in those 
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)^6rt\(Snk of the district inhere wood is le^t abnhdant. The com- 
pletion of the railroads, now being rapidly constructed through 
this district, will give it, together with its proximity to the Missis- 
sippi, teady access, at Qvery season of the year, to Vail the markete 
of the country. 

•'• • : . . ■ ■ ..." ' . . . i 

' ' . ' ■ I • . • ■ ■ ■ '. ' 

I have thus endeavored to set forth the character of the lead 
mines of iWi^onsin ; the causes which have obsti;uct^4 their d.ei- 
veippment ; and the inducements which they offer for extensive 
mining operations. It h^as been shown that the deposijtsi of ore are 
true veins ; f^nd unexhaustible for centuries to come. That ^ 
yet they have been worked only in the most superficial m^- 
ner; that the withdrawal of labor into other fields, the want 
of concentrated capital, and the prevalence . of mistaken opifli- 
ions as to their value, have all been operative in retarding their 
progress, and bringing their productiveness to a temporary decline. 
Yet even under these unfavorable circumstaaces, these min^ 
yield annually nearly 30,000,000 lbs. of pure lead, or ^bout. onje- 
half of all the, lead produced in the. United States, . During the 
years 1845, 18i6 and 1847> the entire lead mines, including the 
small portipns of the district in Illinois and : lo'VJ^a^ produced an- 
nually about 54,000,000 lbs., of which two-.thirds were from . the 
Wisconsin mines. During the same years, . the average annual 
yield of all the^. lead mines of Great Britain was 105,736,338 Ibsw 
The yield, of our lead district, therefore, exceeded one-half of the 
total product of tjie British lead mines. .. Such :a product of oiie^ 
with the son>e outlay of labqr and capital,, is altogether unpjrece- 
dented in the whole history of minjbg* ,. 

Dmihg th^se' ^eai^ lead became! 4u importajat item in otir 
foreign exports, while the impoH of: this, avtic^ sank to a mere 
trifle. This will jbe s^en by ooasultiijpig a fe^ slotisties from; the 
records of trid^ Dnrijag 18,45 and 1846» the imports^ and es^xprta 
were as' follows:- ■ •■'- ; ■■.■/•,.. ^..j. .••;,;/ 

« r ' ' ' 

iniports. . . l^e^U at ittw Gmmt. Mpofti. '"' 

T;998 lb*. ■ «4,d3(y,WJ6 ibs." 16,828;7ft6' Ibs' '' 
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la contrast with these figures, observe the same statistics for the 

last two years— 1850 and 1851 : 

Imports. JRec^ts ai New OrUana. EaypovU. 

1850-51-43,490,000 lbs. 22,750,000 lbs. 227,448 lbs. 

Ig51»52— 37,544,588 " 18,729,580 " 747,9^0 " 

According to these figures, in the years 1845 and 1846, we not 
oiily supplied our home market with lead, but sent to foreign coun- 
fees 16,000,000 lbs. While during 1850, '51, ?ind '52, we have 
fallen so far short of supplying our home market', that we import 
annually 40,000,000 lbs. to make up the deficit. For this we seiid 
out of the country annually, about $2,500,000 for a commodity 
"which might be abundantly supplied at home. Two-thirds of this 
Bum of money sent away to pay the miners of England, Germany, 
and Spain, ought to be laid out in the lead mines of Wisconsin, 
and would be, if these mines were worked to an extent at all com- 
mensurate with their inherent richness. It is obviously of the 
highest importance that an interest like this, second to no 
other in our State, should not be suflPered to decline. At this pe- 
riod especially, wheti <ve are just setting up for ourselves, we need 
the avails of those natural resources with which a beneficent Prov- 
idence has fevorved us. If our young State would become rich 
in acquired possessions, it must improve this fundamental capital. 
It should buy much, but sell more, and buy nothing abroad that 
it can get at home. What,*, transformation would the vast sums 
now sent abroad for lead accomplish, if distributed over our lead 
district, for which nature has done so much, and art so little. — 
What engines would pump its deepest mines! What mighty 
levels would be cut througli the walls of its veined treasuries ! — 
What life would be infiksed' into every* branch of industrial effort ! 
What cities would gik»w iijj as if by. magic ; and what evidences. of 
wealth and prosperity woi^ld <jbver all the land J For such a con- 
Bfiiinmation, ft Kttle fofitering'cariB only?ia now^ heeded.. The true 
value of these mines must be made known; and companies with 
ample capital must be found^^tp lyork them. A Department of 
Mines, slHuiar to the School of; MioLd3.^i Great Britain, j^houid be 
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connected with the State University, where such scientific knowl- 
edge as is necessary for successful mining, may be obtained. 

Under the present high prices of lead, the mines are reyiving, 
and it is to be hoped that no change of governmental policy will 
result in a reduction of these pr|^,^t^ tjhey are again in a state 
of healthy activity. 
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CHAPTER li. 



ZINO OBES OF WISCONSIN. 

These ores (popularly known as "black-jack," and "dry-bone,^ 
are found in quantity in the lead district. They are generally sup- 
posed to be worthless, and hence are thrown away among the rub- 
bish of the mines, no thorough attempt having been made to 
ascertain their value or to reduce them to use. Impressed with 
the importance of ascertaining their true quality, I have caused 
them to be thoroughly examined and analyzed, with a view ta 
determine their workable value. The experiments thus far have 
been made with the dry-bone, as the black-jack is better known, 
and from its peculiar composition is a less valuable ore, being 
practically valueless here, from the great expense attending its 
reduction. 

The examinations were conducted by Dr. Augustus Hayes, of 
Boston, whose distinguished reputation as a chemist, and large ex- 
perience in the assay of similar ores, will inspire the fullest confi- 
dence in the correctness of his results. His report upon the zinc 
ores submitted to him, is given below, and shows that this dry- 
bone contains from 79 to 90 per cent, of the oxide of zinc, four- 
fifths of which is pure metal. This large per centage of metal i& 
80 favorably combined as to be readily separated by known pro- 
cesses from the ore. 

The examinations were conducted at my request, with especial 
reference to the capacity of the ore to yield the white oxide of 
jrinc, which, from its great value as a pigment, is becoming an ar- 
ticle of the highest importance in the market. The results are of 
the most favorable character, proving the existence of a new 
source of mineral wealth in this district, second only to its won- 
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.derful^ady^iiMi. The oxide of zinc, or zinc white, is now rapid- 
ly su{)qii9e<jUng wiute lead jus a paint,, owipg to its (jimlitj, abseojoe 
pt pwoQ^ns- effect and greater cheapness of production. 

- 4>> fmp^iy the great aiMl constaoitlyiBeroasing detnand'fo^ itylve 
hArt in tlie United States only iwomanufaotorie6::;<me in JiKdir 
Jeifeey tuiwl the other in Penney hnania. Tbi New> Jei!$ey works 
ifflf^ been in operatioii ab^ut tbree years, and have prispiired thdir 
padutt fit>m the red oside^f iinc, whiehi, until recently, i9,m attp- 

• po«^d to be tiie 6nly ore capable of yielding zinc wbit^, witi^Lfyot 
jlrst tedntiiig it to a metal. A recent discovery , ho we^ftr, biui 

'"been made, which proves this supposition to be an error. [4#ipr 

• genious 'bietaliltirgist, 6am0I2l^ WsTHisBia^^ Esq^lhaa diis^oTiei;^ a 
jptQcess of manufacturing this article from; die dry-boi^e or ^^jso- 
nateof zin<3. The Penngylvaiiia works bave Been erdcfted for the 
-ptirp<5se of applying this discovery upon an extended ^eale^ to a 
de^osite of dry'-bon^ discovered and owned by Samubl Smtib:, 
Sgq., of New York, to whose enterprise, and that oif Mr^ Wbtth- 

'SatBU.,, the public are indebted fov this important addition , to the 

i'ftvailcllil^^reeourees of the cotmtry. The woi-kd b^ve ju^t been 

competed aiiid commenced operatic^. > Au- .exj^aqt from the 

>Jkm&ilo$l6L MJiningftTourhal will show tho; success of thf^ invection 

'■ in-pra0lice: ■■•••■ .•:■•':. ■; .-•■;;u.,. 

' 'The assertioii that tihe oxide' of zinc could not b^ 'iDa(to : fiponi 

Hie calfifeiine, (diy-bone;) unlefss by first reducing rtherinia to a me- 

tallicMte, aiad'lhen fitibKmating it, has b*eii'pro^^,'fwiaii2t flie 

' ftesent i^reek,* tmtnie: Tliis feet is not Hi^rely the ' resiilt of aaa- 

' lytlcal exfoerimeiitr, bttt is daily accottipliished, inajLit^g; four torn 

* of bxide of iiiic, o"r tWtoty*four toiira j^r we^k. We le^im fiom 
\h bfflcetbf the'cdinpaiiy, tft^t^they will at oiice proceed la enlarge 

* iJieii* wbrks Jtid in^rleiase ' their • pr6d[tie* ' to ^en tons ' ■ pep* ^ay, w 

3000 tons per annum. This at $130 per ton, Woaldi'iinloilatjo 
$896,000, which, ground in oil, would sell for $180 per ton, or 
$540,000 per annum. These estimates may be relied upon af 
demonstrated by the actual working of the manufactory. The 
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white oxide produced by this process will compare farorahly with 
the best French white, besides being superior to it in body." 

Dr. Hayiqs has shown that our ores are fully equal, if not supe- 
lior, to those of Pennsylrania. Thej are foiuid.in suffloieiit abun- 
dance to supply extensive works with raw material They could 

'be obtained very cheaply, both on account of their frequent asso- 
ciation with lead veins, and the quantities already, thrown out upon 
the surface, in mining £>r lead. They a:re within 160 miles ot 
Milwaukee and Chicago, to which points they wUl be connected 
in one year, by railway commuuication. To thcuse places they 
could be conveyed at a cost of $1,50 or $2^00 per ton. If pre- 

' ferred, coal could be transported inland at. corresponding prices. 
Every ton of ore will yield from 1400 to 1600 pounds of pure 
white oxide. This could be sold at the door of the factory for 
$180 per ton. The cost of the ore and manufacture would not ex- 
ceed $60 per ton, leaving, a clear profit of $70 upon eveiy ton of 
the oxide manufactured. A fiactory producing ten tona of oxide 
per day, would thus yield to its owners a net annual profit of 
$210,000. This is no fiction. These results are realizable, and 

* will be realieed, when capital^ enterprise, and skill are orgauLaed 
and brought to bear upon this new branch of oUr natural Re- 
sources. The manufacture of metallic zinc and brass liught also 
be profitably copdupted with thi^ ore, For this purpose it is the 
best orektiown, and is used in Europe in preference to any other. 

• All of bur rinc an4 most of our brass is, now imported^ '^P^^^ ^^^ 
mines of zinc and copper are second to none in the world. We 
need only patie|](ce, skill, and confidence, to conquer the slight 
diffioulticfs which now Ue in the way to these grea^. sources of 
wealth and prosperity, with the means of which we are so abun- 

*^ dantly provided. I commend attention to the accompanying re- 
port of Dr. Haje^. 
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REfOBT-OF DR. AUGUSTUS HATES, UPON 1^ ZEKO 
f^-; ORES OF WISCOKSm. ' 

''■'•='' - • . ■■■ ^ '..' ■■. .. 

To EbWAED Daniels, Esq., 

' ' ^'i Geologist to State of Wisoonsm. 

DbI^ Sm:— I am aWe at this moment to sefad jroti the rctoiiits 
obtained by chemical analyses of the ores of dricl which we#CL 
Ato^g th/falTxableoresanLin^l. you placed in my llanM 

No. 11 of the series. (Dry-bone diggings, ne^r Stullsbur^.^'^ 
The specimen is a carbonate of zinc, with accidentkl portions, of 
ca^bo^ates of .lime, iron, and manganese. ' / 

O^e hundred parts of this ore consist of ' ' ' ' . ' 

^ure. oxide of zinc, - " - " - ; - , S9,*f& 

Oxides iron, manganese, and lime, - - - 4.84 

Ei^i^y matter, or rock, - - - - 1.40 



Carbonic acid and water, - . - - 34.00 



-~OiievlirpKMt6d parts- ttfi this o^ej after jto^l&g^or jhieaidng-tpped- 
Hefe^:oontttin 90*60ipure whitQ.ajddfe.of «mCt[: ; . 1 

No. 12 of the series, from Platteville. The specimen is a ear^ 
bonate of zinc, with a little s^icato'bf iiiic'and carboti!ale<>f ikbe. 

L&ie hundred parts of this ore consist of • .' . 'V^"' ' 

4kire oxide of zinc, - - . - . - j,;: ', . * ; ,..60«39 

silica and oxide of iron, . - - - . . r ,^i^ 

Gi^rbonate of lime, - . - » .,....; . ; .,- ■ ,J2,(Jy 

Carbonic acid and water, - - - - 24.00 

{E^tJt or rock, ----- .40 

^e^ted tp,?;^dn!^^, .C(;>ntain ta.20 pf pure white oxide of ^inp. 

j,:;:Uo, ^8,Oif,:th^iSffl5ie%f^!OI^i Jlii^^ »peci[aien <^bpi^ 

Jijrria^^iib^^ Jf^^ia%iftoi^ti»g:Qjf i$^rt)pnateBrf^^?ij;v9,w;th: roc]fe.,..,i 
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One hundred parts consist of 

' i^iifebrnde of isiric, - ^ • - ' - '. ? - • ^^-MM H 

Oxides iron, alumina, -^x^ - - :- .- 1.80 

Carbonate of lime, - - - - - 2.00 

Silieious rock, ----- 6.60 

Carbonic acid and water, - - - - 33.40 ., 

.- .' 100.00 

One hundre4 pwt6„ after Ijieatizi^ t9 redn^ contain 81 3rl0 

parte of pure^hitei ,o:j:i4e of ^iiLc. ., 

}7o. $4( pf tbjB seriee, frpxn ll(ifflin.•^^ar]:)OIl^t^ of ^dnc, with 

•opxe eartby. matter. . ; 
One. hundred parts consist of , . 

Pure oxide of zinc, - - - ■ . - 57.00 

Oxides iron, alumina, ifec, - - - S.40 

Earthy matter,' - . - - . - ' -. T^ 

Car]^nate of lime, - - - ' < : ^-^O 

Oapbonic acid and water, » . . - - . - 28.00 

.: 100.00 

One hundred parts of this ore, after having been heated to red- 
ness, c6^tain 79 1-10 parts of pure white oxide of zinc. 

IfTo. 21, 6f the sdnes, from Messerianitb's, near Bodgevill^.^ — 

This specimen is al^ a carbonate of zinc, mixed with ear&y 

matter, najeetly «ilici0tft. . , 

. Oi^e hundred parts of tjiie ore 0(msist fit 

Pure oxide of zinc, - - , . — - - - 56.?0 

Oxides iron, alumina, &c., - -' - !. ^^^ 

Carbonate of lime, - ' - -'.-;" l«8d 

ttiliciotis rock, - - - - w . ; O.'JO 

tiftirbonicac - - - - ^XW 



itw.oo 

One himdred parts of this ore, after having been heated red hot| 

contain 83 .9-],0 parts of pure white oxide of zipp. 
The value of white' oxide of zin6 as a pigmeiit,'^ i6 beconklnff 

generally known, and it has a inarkdt price much higher thatl 

^idiite 1e^ Mo^ c^ ibiB metallic lead oolisHmed fol^ p^ts is first 

made into wfatte lefld/ which >thi^beebmeil^eH9tapl(0 ttiteiifai^tlitt 
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based on metallic lead. Now these ores of zinc, familiarly known 
as "dry-bone," are the best ores for producing the white oxide of 
^c ; but the manufacture is not here based on the metal, but on 
the ore. By merely heating these ores in heaps on brush-wood^ 
they lose their carbonic %eid4tid.wat(e)*^^nd become soft mixtures 
of from T9 to 90 per cent, oxide of zinc, with earths and iron ox- 

i^a. Hfe mJtfcrWt tl*i3 ol*iineKl| . iAix»4. vith phaiKx^ gfTWRi 
the muffle furnaces, by on^ operation, nearly all j;he oxide, of zinc 
wliich. the ore conta^. I/ktensiye mAnufac|orieai can b^. sust^ed 
by the consuupfption at presjBnjb going on, o1^ this product, /wWiSo. 
continues to be imported largely. But these ores are equiatiy ^ak 
well adapted to the pripduction of metallic' zinc,' a v^fy useM 
i.eW;Wng. blgW price flw 1*4 Tie or« M .l,«i.4 
for &e prodnction'of ibis metal, are fai- uif^rioi- to these in quaU- 
ty, and they are not extensively distributed. On ecorioiiiifeal con- 
siderations, therefore, these ores hare a high value. . iBieyplfeir 
the advantage of employing al^ge capitial with a certainty 6f the 
xpanufacture being pfo^table and important. ' A state possessing 
isudi mineral deposits, must.be regarded aspcti in iresdufces 'oif i 
iiigbly ipapprlant kind. 










' A: A. HAtES, 

. A^aayer fo ^dife^f M^iqdhitietli'. 

16 Boyiston St., BostoQ, f 
8Irt Jan, 185S. f 
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CHAPTER X. 
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'A€aiiouLTDitAi GAPAcrrr OF the lead reqiojt. 



«» ' 



, $he best mining districtB of the globe are. generally noted for 
^eir sterility. ^ Thia is not, however, always the case ; and indeed 
tbe^e is no necessary connciction, between metallic ores and nn- 
Moductive soils. But] the igneons rocks with which these x)res 
are very generally jaesociated, and the brpkeit surface wjiich ac- 
eowpanies them, are un&vorable to agricultural pursuits. In this 
:j:|Bgion, however, we hiave no igneous. rocks exposed, and the sur- 
face ij9 generally only slightly undulating. 

The .soil is eenerally a rich, calcareous, and silicious Joam, witji 
a fiub-soil of clay. In the north and east, where the sandstone 
copies to the surfape, patches of sandy soil occur. .Its fertility is 
attested by the actual results of farming whenever attempted— ra 
testimony far moretengible and satisfactory ttan could be given 
by any analysis, however complete. The most abundant crops of 
wheat, cpm, of^ts, ryej^ barley, potatoes, &c., are returned to the 
farmer. Fruit trees of every variety known in our northern lat- 
itudes, thrive vigorously and bear ab,und^i?Ltly. Some; of the pro- 
ducing orchards of this region cannot be surpassed in the country. 
Even the grape seems at home, and ripens finely in the dry, pure 
atmosphere peculiar to our State. Tobacco and flax thrive wher- 
ever tried. The traveler who passes over this region, when the^ 
crops are waving in the luxuriance of summer, and the orchards 
bending beneath their fruitage, will need no aid from the geologist 
and chemist to convince him that its soil is of the best quality. 

Living water is abundant here. Springs gush out from every 
hill-side, and streams flow in every valley, whose crystal waters 
are equal to any that the poets have ever feigned or sung. Thus- 



:^aterfor stock can be v^asil7.p)>t^o^^()rrrA prime consideration i^ 
^e {Sele^ion of a ^im.. ^ ^6.stre«^8 are geoe^lj rapid> ai^ 
furnish excellent water-powers for milling aod maiuifaotaring. , 
^j ,TBmbe^ M., pJIso abundant, . with the exceptipn of a few l^ge 
p^^^jiries ; yet evj^n pn these tl^ere |^e:»p points mor^th^n threes qr 
fpor ^es difi|^^jQ[t £i^pm th^wood,, An intereipting and valuably 
fgait^re may. bef ^me^jl^pi^^d . Jp^ Aifl . xjopjuectionji viz : The,; ^apid 
gij^wtlj of ■ ycfung.trees, |rpm liie so^,9^ the open prairie, wJie^Vr^ 
th^,..anpual firffl ; ar^ shut flff. Upo^ Judge Blaokstons's farm, 
pea?^ Wliite Qajljt Springs, :ysre i^fip shown dense groyes of^ yoni^g 
trees, firorpa ^ to ten mcb^ in diameft^jc, where, twenty five yeaiR 
^o, not a sl^^b opuld be fpund larger than a riding :^hip. The 
8^pieproQfse|A;naybe Q^e^;^i numerous Ipqaliti^, at various stages 
of advftncem^nt, tsK>n}iih/^. prairie, covered F^th sprouts of oak, 
l^cikpi'yr&spen^ , hazel, a^d .sonij^tim^^aple, linden, jind ash, to 
t}|i^k.grpye8;.'v^l|i^h have been . grooving for ;inany years^ In what 
manner J^ave ih& germs, ;pfi'thes^ , t^pes been preserved: in the soil 
of the prairies from which they spring, during the long period 
that they must have remained dormant? If proper precautions 
are taken to protect the surface from the fires, every farm upon 
these prairies will supply itself with timber in a few years. No 
uneasiness need be felt in regard to wood in this district, as the 
growth will far more than replace the use, and self-interest will 

dictate the preservation of young trees. 
Its proximity to the great pine regions of the north, renders 

lumber cheap, and easily obtained. Its location, in point of access 
to market, with the Mississippi on the west, and about to be con- 
nected by three lines of railway with the east,* cannot be surpassed. 
It possesses every needed facility of communication to give a good 
market for its agricultural products. The home demand now ab- 
sorbs whatever the farmer can raise, at high prices. The prices 
of lands are very low, considering their quality and location* 
Here, then, we have in the lead mines every essential to the suc- 
cessful prosecution of agriculture ; a fertile soil, wood, water, tim- 
ber, and a ready market at home or abroad for every thing pro- 
8 
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^ced ; a fin^ cliniAtb', land (^Mp liitids. We may Jttsflj ctaim for 
lUiflf dlstiriet agrictittiiral r esottrees eqa^ t<y 'ah^ oth^r in th6 ^eat 
valley iyf tl^e Mississippi. ^ 

Wte tian saf<6ly eotanieiid it to iftie' agriculttirist whois if^ekinga 
Ibtk&bk. Lkborittg under mistaken ideas of itd character,' regafd* 
Sb[g4t ks^dry, sterile, and br6ken, the tide of j^cnlhiral emigra- 
liWif'haJS swept by, 'to Uwdft inferibr in -qnAlity afed fer less ferora- 
W located. L^tthe em^rtfiit in rieiaroh of a ftrat look orer A^ 
bfaintiful' counties* of Gran*,' lo^a, iJafeyette, Green, and Bane, 
hiHoH he goes ftirther ^est, and he will hardly fail 16 find one to 

• • • • • 

Ktt ttiind. A "Vast accession to the fehning population of "the dis- 
filhit may be expected sis soon ais thielse erroneous impressions are 
reittioyed. Its prairies and opening will belaid out into fawnls. 
Whose owners will enrich thiems^lves from 'the products of the fer- 
tile scfil. Its hills and villies will be dotted with rural homes, 
k'iSih^ iiew beauty to the charms of nature ; and its solitudes will * 
tfe made glad by the stir of happy and sticcessftQ iridustry.' 
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' TFlid^ thfeliefild, I will pr^ent &hn^t notice ol' ^e fr&tom^Jiii 
Miiet'als of the lead distant, and the proceeses Wjr which those of 
them which are raluable may be prepared for use. For wsant ot 
such accurate knowledge, mineral resources often remain unknown,: 
or if known, undeveloped and useless. 

This is the ore from which most of the l^ad of commerce is de- 
rived. It is of bluish gray color, with a shining metallic lustre, 
sometimes splendent. Cleavage .generally perfect, cubic, bbca- 
sionMly found fibrous and granular. In many localities the crys^ 
tab are very perfect and beautiful. They iw*e generally eubes^ 
called by ' the miners '^oogs/' These are sometimes eJongaited^ so 
itei to form right square prisms^ or the edges and comers truncated,' 
fbrming ectahedroiwj and dodecahedrons. The ore is generally • 
reduced in blast ftirnaces, and tiie lead is run into modlds^ ibmx-i 
ifag ban* of aboutTO pounds weight, ^led "pigs.** The avera^ 
yield id about eiscty-eight per eent. 

For the chemical constituents of this mineral, see the>YeportioC 
Dr. Hayes, on galena, at the end of this chapter. 

SuLPHsl'raJ OF IiEAD< — ^ANaWJ^TTB, 

• Thiis c^e 'oeeuils in dmall quaa&tities. It is generally i found iiio; 
details, neai^Iy laransparent, lxecfmg-% vitereous lustre i^id sJiight' 
tiage of ^i^en. The g^enaig often stad<^ ithickly wdth jdiofift 
^*yiiia^ e^dafly wJliere it (OccuiB in BinaU d^^^ • 
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j Gabbonate of Lead. 

This is known as "white mineral" among miners. It is fonnd 
massive, having no metallic lustre or appearance. It is generally 
of a white or light gray color, but is somtimes colored darker. It 
fractures very much like a piece of compact limestone. It con- 
sists, chemically, of the o^dde of leid, 8S.46, carbonic acid, 16.54. 
It occurs with the galena, generally in soft ground. It is some- 
times found in apulveruletit forni, coating the galena, and known 
as ^^mineral ashes." It has resulted f^om the : decomposition of 
that ore. It is valuable as p.n <^re of lead. About 20 OQO pound^, 
were raised: at "Brighjam's n^ipe,'^ near, the Blue Moulds, and 
^aUi quantities have been fouuidin mmj localities. It is som^r 
times confounded with sulphate, of bary|», frofla,iwjbich it cap be 
distinguished in the manner I have described in treating of that 
mineral. ' t 
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Gabbokate of Zikc. 



- This oriQ has very littU of. the mejt^llic characteo: in its >,appear- 
ance. It is massive, as0uming.eK>m^time9 a<st9(laiQt;Uic or maia^iUa-, 
3y>fQrin, witta 8po^gious texture^Uke epcruste^K^ 
"Bkrly iknowtn aa "dry-bpne," Jte color varies fro^i wl^ite > with e^ 
pleariy lustra, to light bro^^m at^d .green. Itocqurs abn^^^ntlyi ii^, 
t veins, associated with galena, at. Mineral I?oint, Po^g^T^ille, Mif- 
flia^' Franklin, Plattevill^, ShulJ&burg, Haz^li . (J^een, ^^d other 
plflu^es. : ; It' te the mqst vailujajble ore of |a,ne kno^en. 'Fcf , a^, ffaUer 
account of this ore, see report of Dr^ I^YK9,apd<jliaptei:iftil^'Zii|ie 
dre6of'W'is<K)n8in.f:::'. :. . ,:<., j. ■....ii: i ■- ..:)i:-) :[.•:'' 
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SULPHURET OF ZiNC. — ^BlENDE. ' 



/ * 1 

This ore of zin6,'kn6Wn as ^lack-jack,*^ is vei^ common. It is 
gfintoalljr mabsive; colcr, green; .IwQwni. pr tblack; l^ii^e^Eesinons. 
Ft^laehtlj iu' crystals, disse^iiivskted. it^oi^gh the yei|i-etoiiex?tr thch 
adjabeiitlrock. Fisie ot^^stelized $peciinend<are sometjto^^s mistaken; 
for tin ore. For jcsteuaicttli oompoftitfejo^ ^^ tal^le^cKf ^i4yii^ i tRiia 



tiri fi8S^ beem ii9^ foi* the itianufal&ltire of me^lic idno^ but it ig so 
'inttcli iiifS^or to tbe cartotoate, or dry-boiie, as to be used with 
'profit- only wheve that ore dannot be obtained. It rxk^^j be ground 
itid tiAdd «ls a mineral paint. . , 

» 

SULPHURET OF CoPPER. 

' f 

This ore is usually of a brass yellow color. It resembles iron 
pyrites, but i6 distinguished from that mineral by being easily « cut 
with la knife, and failing to strike fire with steel. 
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Oabbonatb of Copper. 



Generally of a li^ht green, gray, or bltle 'color ; earthy and 
maisive fibres, with a silky lustre ; sometimes crystilized regular- 
ly, with a vitreous lustre, and deep azure hue. In this last form, 
it is often mistiiken for crystals of colored quartz, and furnishes 
i&jiecimens of rare beauty. The carbonate and i^lphuret of cop- 
per are generally combined. They occur in yoihs, usually per- 
pendicular, in the lowier beds of the gray limestone. • They haVe 
beenworkied at Mineral Point, where they hare yielded abotit 
15,000^000 pounds of ore. Most of this was smelted in the vicin- 
ity, tod gave from 15 to 20 per cent, of pure copj^er. No work 
has been done on these veins for several years, and it may be 
(juestioned whiether present indications are sufficiently favorable 
to Warrant' an extensive outlay. A small vein, also, has beem 
Struck in the same^rock atMcKnight's copper diggings, 6ectioii8, 
town ojF Wayne,'and coppei* ore has been found near Centrevilte. 
'Indicatiotiis of copper harre also been observed iniseveral other 
localities, tint until further examinations be made, it is imposfli- 
ble to pironotmce upon their value. No discovery of this ore his 
been made in the same vein with lead, so far as I am aware. 

Iron. — Bbowk Hbmatitb* 

• % 

A variety of this ore id fotind occasionally, formings the ' mat iix 
of the lead ; color, brownish yellow; etructm^eflbrouS) wl^en to)- 
ken Jfnresenfmg iofteti a mammary liuiiace. 'It gceompanieii^: 'tibe 



yein in pirallel bftia^ds with qIoj/ When growd, thia ore fom^ 
yellow oohrd. Bed oekra, luiowi^ as iron rust» is pftea foitfid in 
immenae' qiiantities in Che veins. It is often |oll owed as an indi- 
cation of a ''lead.'' Its origin can be traced to the decompoeitian 
of iron pyrites. 

SULPHUBBT OF IbON. — ^JeON PyBITBS. 

■ ; ■ . •• ( • ' ■ ■ 

. jTjbSs mineral is foond iabundaiittly l^onghont tbe niines. It^ 
the brilliant substaboa, called sulphur or "nwndic." It oecura in 
nearly every form known to the mineralogist, and furnishes speci- 
mens of unsurpassed- beauty. Occasionally the galena is coated 

over with this substance. In some cases the. rock near a vein 

''»•■ ••1... 

^eems tojhave been bxoken i;p, and pyrites introduced, cementing 
^^,mass tpgether into a kind, of brecci^. The cavities are lined 
^"Wiith octaljedral crystals of' a. bronze color.. This ore is often mis- 
.tokeii for gold^ from which it is distinguished by not being malle- 
-ftble.- 1 ."IJie chemical comppsitiow of tl^ is 55 parts of sulphur^ 
■ A6 pf^iirpn. .It is use^ for th^ manufacture of copperas, which i s 
jpp^ypaiied jfrpm it by the ^mple procesa of leaching and eyapora- 
-MWf vll^^^A^^T^^ ^9^,^^^!^ m^ni;ifacture of alum^ and si^phuric 
j^cid...;Pie. increasing, ^^man^ior ^these articles cpnfersahigh 
,Mnj)p??teQce,upon this ore. /, ; [ ; 

. <;Ii|^oo9}poseef7j3ry.rapid]y5 when exposed to the.air. Where . 
jgUiEfsofj it have.been: thrown ont.aypRndthe mout^ipt a sh^ft, the 
^ «qI^}}^ copperas,: formed fyooA its, decomgpsitiQn^ is olten. washed 
.^owu.bylt^. rUfip, anilcQllectj^d.ii^. the pools around, where it is 
.il#ft»Tqi>p^, >th|s qyappratioi^ pf (tljue -water,. , In .Jlr. Loonbt's level, 
.Mdetion; ll|towA of Benton, a mqsl; beajutifnlaUustr^onpfdecom* 
ij^ai^^iftpd recQmpositiftpc occu^ ..A heavy y^iiji of pyrites is 

here i«n]^^^4^4. ^P-T^^Ji F^^^ P-^J^.i .l^?!;^^^! has.be^n cut through 
this, giving free access to the air. The ore has decomposed, form- 
ing copperas, which ^0ifesi4s iii "delicate c!^stals upon the sides 
•/iOf^ jthe JdTej4 1 : . »A. pq?tipni pf jtl^ yulpbjir : has been^^ft pure* / An- 
-«tiLer:iiort?«nf :i«utiog:wi*h ^h^. P3^^^ tl^eat^jnoppbere^ fo';^?!^! 

(>*Jphiniq i :feci^ iihiq]|^ ;jWpti]q(g,:!Vitb: .ther.c^^lyi prp^w^ .t^q^sj^j 



phate of i^^nii^nay or alnixu^ AIj^ ; tbi^ snhstanccia ms^ be feeik 
]^jere in the procecis of formivUoQ* . K^thing can be more iii|9ti:;Q,aitr 
i^e to tlie Batnralist, or ^aore interesting to the reflecjbiiig nund^ 
tJjian ihe contemplation of tl^e^e silent muta^onp of nfatter^<^A' 
stantiy going on in the gre^fclaboratpry of nata,fej aix)i«>4 f^lfi^b^ 
neath ns. 

• • • - 

Sulphate of Ldcb. — Gypsum. 

, . . . r . • • 1 . r • 

' . , -.•■.,. »• , , , . 1 •■ . ■ 

:, . i . . . ' ■ . .... I • ; ■ . • . . ■ / . ■ J » .. 

. ,Thifii,snbst?,nce ha^ beqn found . i^ only one locality^ ^ j^Oipcmf 
ft Fai^piay, abo,u,t.pO. feet below the sjarfece,. in yeiifa travfrsing a 
bed of :clay. It is. white, with a, fibrous tqptnroj and satin lustre* 
Owing to its g?;eat depth from the snrfacej, the extent of the deposit 
eannotat pr:e8ent be ascert^^d.' It is used ^s a mineral n^iu^ 
ip^er, the name of "Piaster of P^is;'^ andalpo tor taki]3\g c-s^ts^ 
stereotyping, and as a ceipent I believe, thi? is the first discpr- 
ery qf gyps^wi jet madein liie State^^ eaccept in th^ drift. 
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SulphA'TE oip BjJfcttiJ 

I ...... . , , , 

•J. .J.' ,»<■•. / ..<-.. ... ..«.J..'' 

. ' !l*hi$ isjti^e heavy spar of the minpf, . It j^s gpneraUy of ^ w)iite 
^ yellowish color^ vitr^^us lustre, foid so heavy ap to be oftei^ ^^s^ 
taken for white le^d; ore. . It has even beem qarriedi jto the fmmai^ 
and tpriedfor lead; an,d upon. failing*^ yieldth^t metal, liherepooft 
has been circulated that thOi "wl^t^ .mjnexal?! ha^ been.feried a^ 
found worthless. It is however distinguished from that ore by a 
little care. It is softer than the carbonate of lead. It has a glas- 
sy lustre, while that is lustreless and earthy in appearance. The 
lead effervesces with acid ; the baryta does not. This spar is 
ground and used as white paint, forming Venice White by combi- 
nation with white lead. The article here is of good quality for 
such purpose, and is found in considerable quantities. 

Wateb LniE. 

Discoveries of this valuable substance have been made in seve- 
ral localities, which promise to be of value. But I am not pre- 
pared to report upon them until fuller examinations have been 
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made.' It isofgreiat importance that ' good hyflratlic dementi 
Aould 'be furnished firom the rocks of our own State, as 'we ar6 
now'mating heavy importations of this bulky article from abroaff. 
Early and thorough attention will be devoted to an examikation 
of all tocks, "which' promise to be useM in this particular. ' 

■ I 
• • . < I 

Building Stone. 

The rocks of this portion of the State furnish excellent material 
fdr builiiing pilrposes, but great care i3 required in makiiig' a selec- 
tion* The different layers in the same quarry often vary inuch in 
liieir texture and composition, so that close discrimination is need- 
ed to obtain such as ' will weather alike. In this climate, where 
sudden freezes are so common after whiter rains, if a rock is po- 
K)tiBit can hardly escape destruction, hoVeVer hard aHid compact 
it may appear, when taken from the quarry. The water insinu- 
ating itself into the minute pores, expands suddenly by flreezin^^ 
and bursts it apart When stone is tp be selected for an edifice, 
of any considerable value, especially if designed for public pur- 
J)()ses, eivery precaution should be- t^ken to ascertain the real dual- 
fty of the rcick, before it is used. For Want of such care many 6{ 
<)ttr"public ediflccis in older states are only mbnuinents of foll^; 
ated at this eariy juncture, while bur cities are yet to be built, wb 
ifriay take advantage of their experience. ' ' ^ 
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REPORT Oi' DR. HXYES ON THE GALENA OF 

WISCONSIN". 

■ 

tFh^ results of assays of seven specimetis of galena, as marked 
a*d Annaberedby Edward Dajoibls, Esq, Geologist to the State of 
rWiseonsin, are as follows : 

No. 2. East and west vein from Brigham's, near Blue Monnds. 
^-^A clean, mass of galena. 

One assay ton (2000 Ibfe.) of this galena, assayed for lead, af- 
forded 1600 lbs. The lead obtained when assayed for silver, leas 
1 25-100 oz. silver. 

No. 3. From an6rth and south vein, New Diggings. — pother 
variety of galena. 

One assay ton, assayed for lead, afforded 1628 pounds. The re- 
sult for silver hardly differed from No. 2. 

No. 4. Protn an east and west vein New Diggings. — ^Another 
form of Galena. 

One assay ton, assayed for lead, afforded 1680 pounds. The 
proportion of silver was the same as in 3. 

No. 6. Fibrous galena, from Franklin, supposed to contain 
silver largely. — A sample differing from the last in form. 

One assay ton, assayed for lead, afforded 1686 pounds. The 
proportion of silver was nearly the same as in No. 4. 

No. 6. North and south vein, Potosi. — Sample differing in form 
from the last. 

One assay ton aftordei 1680 pounds lead. The result of the 
assay for silver was the same as in the other samples. 

No. 7. East and west vein, Potosi. — ^Another variety of gale- 
na. 

One assay ton afforded 1600 pounds of lead. This lead con- 
tained the same proportion of silver as the last. 

No. 8. From a dry bone sheet,. Messersmith's, near Dodgeville. 
• — This sample was somewhat mixed with foreign matter. 
9 
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One assay ton, afforded 1520 pounds of lead. The proportion 
of. silver in the lead was the same as in the above. 

The analytical trials here given were performed on samples of 
galena, presenting different physical characters, and two of them 
had the color, form, and hardness of argentiferous galenas. The 
proportion of silver estimated on the yield of lead, is remarkably 
near the same in the different samples. The silver in this minute 
quantity seems to belong to the galena, whatever may be its form, 
and its detection and separation are not easily effected. 

The per centage of lead afforded, is that of an assay*, and will 
serve as a guide in pointing out what returns should.be obtained 
from smelting operations as carefully conducted. 

It will be seen that the ores, after being broken from gangue, 
should produce 1600 pounds of lead, from 2000 pounds of ore, 
were the smelting processes perfect. 

Respectfully, 

AUG. A. HAYES, 
Assayer to JStaU of Mo^sachuaetU. 

Boston, 20th January, 1854. 
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CHAiPTER XIL 

IKON ORE OF DODGE AND WASHINGTON OOTJNTIES. 

This deposit of iron ore consists of a bed of great horizontal ex- 
tent, included between layers of limestone above, and a bed of 
clay, underlain by limestone, below. It presents an occasional 
out-crop along a distance of fourteen miles, and may be traced, 
with frequent interruptions, through the whole distance from Iron 
Eidge, Dodge county, in a south-east direction, to the town of 
Hartford, in Washington county. It varies in thickness from 8 to 
30 feet. It undoubtedly extends over at least ten or twelve square 
miles, constituting one of the most extensive bedlfl of iron ore 
known. It presents every evidence of being an included stratiimy 
having a distinct stratification conformable to the rocks above and 
below it. The whole formation of rocks dip slightly towards the 
east. The structure of the ore in place is usually that of small 
flattened nodules, cemented together. By partial decomposition, 
the ore on the surface has been separated into its constituent nod- 
ules, which resemble flax seed in their size, color, and greiasy feel^ 
This loose material is called seed ore. Occasional lumps of com- 
pact hematite occur, which seem to be a secondary form of the 
ore. The limestone adjoining the bed of ore is frequently discol-^ 
ored by it, and crystals of hematite occur, lining its cavities. True 
analyses have been made of this ore, the detail of which I have 
not by me at this moment. They prove it to contain about 60 per 
cent, of iron, combined with alumina, silica, manganese, &c. — 
This per centage is eminently favorable, as any addition of iron 
beyond 60 per cent, diminishes the working value of the ore, ex- 
cept for transportation. The combination is such in this case that 
the ore reduces* readily, without the necessity of any flux except 
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the accompanying clay. The experiments recently made upon 
the quality of the metal produced prove it equal in toughness to 
the best American iron. Two companies have been organized to 
work this ore — the North-Western Iron Company, and the Hart- 
ford Iron Company. The North- Western Company have now 
in operation a steam blast furnace at Iroa Kidge, capable of 
producing from six to eight tons of pig iron per day. They con- 
template erecting two furnaces, of a superior capacity to this, at 
ihe same place. I am informed by Charles BuRcnABD, Esq., of 
Waukesha, an active member of the company, that pig iron can 
be produced at these works cheaper than at any furnace in Ameri- 
<)a. The ore delivered at the furnace costs only fifty cents per 
ton. The immense forests amid which it is located furnish abun- 
, dant fuel, while its peculiar composition renders it very cheaply 
.reduced. 

Not » sin^e furnace for the manufacture of pig iron exists west 
of Indiana, except at Iron Ridge. The demand for this material 
is very great, and is constantly increa3ing. This deposit of ore is 
•j^ractically inexhaustible, and when extensive works are erected 
upon it, a source of wealth, whose value can scarcely be over- 
rated, will be developed. 

Of the operations of the Hartford Company, I have no definite 
I information at hand. Among its principals, however, are num- 
.bered Bybon Kilbouen and Hiram Barber, Esqs., whose connec- 
tion with such an enterprise entitles it to the confidence of the 
public. 

^e works of the North- Western Company have been placed 
under the superintendence of James Tower, an Iron Master of 
great diill and large experience. 

This brief notice is given here merely to call attention to the 
value of this deposit of are. The examinations upon which it is 
baseid were made ^two years ago, with the exception of a hasty 
reconnoisance the present season. 

A thorough survey of the iron district will be made at an early 
day, and presented in a future report. 



COMMUNICATION OP H, A. TENNEY: 



!S1adison, December, 1853^ 

Prof. E. Daniels, Staie QeologiM: 
SiK.— In compliance with your instructions I heremih forwajcd 
a brief preliminary report upon the general physical features, soil,, 
scenery, and some of the most characteristic features of the gech 
logical district surveyed during the past season, embracing tb€) ' 
south-western counties of the state. 

A description of so large a district, and in so brief a space aa 
this communication, it is but proper to premise, must be taken for 
what it purports to be — a general one — ^not applicable always to- 
particular localities, but to the country as a whole, and even theci 
h to be received with some grains of allowance- 
There is a great degree of uniformity in the general appearance 
and contour of the surface of the district. Its most striking, fe^^ 
tares are its broad prairies and woodlands, steep and high ridges, 
contracted and deep ravines and gorges, and monnds towering fap 
above the general surface. The summit level of the highland^ ifl 
nearly uniform, averaging, apparently, about five hundred fe^t 
above the Mississippi river ; and, from the many abrupt slopes, 
narrowness of the ridges, and rapid descent of ravines and ws^tfff- 
courses, the drainage throughout is both speedy and completei. 
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The channels of the rivulets and rivers have uniformly sharp 
and angular outlines, strikingly different from the valleys of streams 
in the middle and eastern portions of the state, and characteristic 
of the hard and flinty deposites through which they have been, 
excavated. Their walls or banks are always abrupt— often verti- 
cal, and of great height. There are no broad bottoms or alluvi- 
ons, or large level tracts of upland — ^neither marshes, lakes, or any 
marks indicating their recent existence. The surface is every 
where too high and rolling to admit the existence of standing or 
stagiiant water. The hills and ridges have a determinate shape 
and order of arrangement, in marked contrast with the irregulari- 
ty and Accidental form of the drift hills and ridges elsewhere — 
no traces of which deposite are found in any portion of the dis- 
trict under* consideration. It must not, hence, be inferred that it 
is, in the common sense of the term, rough or broken. On the 
contrary, seYen-eights of the surface might be advantageously cul- 
tivated. Springs are abundant, and woad and water generally 
diffused, so that there are but few obstacles to successful agricul- 
' ture. 

The surface soil of the prairies is generally a vegetable mold ; 
but clay predominates in the timbered tracts. A sub-soil of clay 
every vrhere prevails. li the absence of chemical analysis, the 
composition of either can only be inferred; but there can be little 
question that they possess all the elements essential to an enduring 
fertility, and are adapted to the cultivation of every variety of 
crop» that flourish in a temperate climate. A heavy deposite of 
cltiy, of variable thickness from five to fifty feet, covers the stra- 
tified -rocks, concealing them from view, except in the vertical 
grooves made by water courses, and upon the slopes of occasional 
■declivities, which have a naked and barren appearance, contrast- 
ed with surrounding evidences of fertility. It seems probable, 
from examination, that the materials of this deposit were derived 
from the decomposition of the rocks whose place it occupies, and 
that it was of fresh water origin. 

All the lower lands of the district are covered .with a rank 
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growth of yegetation, and for nnmberlesfr ages have been enrich, 
ed by its annual decay. Eveiy rain transports fertilizing ele- 
ments from the higher to lower levels, perpetually adding to the 
productive qualities of the soil, which, in the common course of 
cultivation can never become greatly impoverished ; and even in 
the absence of all manuring, must long yield a profitable return 
to industry judiciously applied. 

The rock formations throughout the district retain their original' 
and nearly horizontal position, undisturbed since their deposition 
by any apparent violent elevating or upheaving force; and,. on 
examination, exhibit a continuity easily traceable in every portion 
of it. Yet that such forces have at one period operated with con- 
siderable intensity, is evident from the present configuration of 
the surface. The deposites have all, to a greater or less extent, 
been fractured, and in directions usually corresponding with the 
cardinal points ; and the fissures thus created have manifestly de- 
termined the course of ravines and channels of water courses. 

Every portion of the district exhibits evidence of long contin- 
ued abrasion and denudation. The immensity of the change 
thus wrought, is most strikingly demonstrated upon examination 
of the present condition, form, and structure of the principal 
mounds. These ancient land -marks of the olden world are the 
most prominent and picturesque objects in the scenery of the 
Btate — ^monuments of ages of change and revolution anterior to 
the creation of existing organisms — and which, from some peculi- 
arity of texture and composition, or from having been original 
•centres of elevation, have withstood the ravages of time and tem- 
pestsj while surrounding rocks have crumbled to dust, and their 
materials been removed to distant and lower levels. 

The height of these mounds varies from six to twelve hundred • 
feet above the level of the Mississippi river. On ascending them 
the several strata found, lie above, and differ essentially from, the 
common surface rock of the district ; and, at about corresponding 
levels, are identical in color and texture, order of superposition, 
chemical composition, and fossil contents. Although now so 
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widely detached and apparently isolated, this arrangement of stra* 
ta famishes undoubted evidence of their former continuity over 
all the intervening country ; and, as there has been no local ele* 
vation, the conclosion is inevitable that from three to five hu4* 
dred feet in vertical depth of the former surface deposits have 
been broken up and carried away. Had it not been for such im* 
mense changes, or had the drift forihafclon so widely diffused else- 
where over the state, covered the district, the metalliferous treas- 
ures of the lower formations must have ever remained hidden or 
tof a great extent unavailable. 

Extended and magnificent views of the scenery of the south- 
west may be had from the summits of all these elevations, as each 
one overlooks a large district of country. The western peak 
of the Blue Mounds, however, from its greater height, affords the 
most extended and complete prospect iu the state, if not in the^ 
north-west. Standing on this point, over a thousand feet above the 
adjacent Wisconsin river, and five hundred above the general 
soiamit level of the surrounding country, a charming and diversi- 
fied view of western scenery is spread out to the spectator, embra- 
cing^ with a clear sky, an area exceeding one hundred miles ia 
diametcir. The boundaries of this view southward, are the 
high hills and bold peaks of Illinois ; and farther west and low 
down upon the horizon, the ridges back of Galena, and SheraldV 
Mound in Iowa, about seventy miles distant The view westward 
is^ bounded by the bold bluffs of the Mississippi, backed by the 
ivlooded heights of Iowa, extending, northward full sixty miles. — 
North iS'Seen the dividing ridge between the Kickapoo, Pine, and 
Baraboo rivers. Bear, Honey, and other creeks, .and the valleys of 
the LaCrosse and Lemenwoir. And eastward the eye loses itself 
amidst forests and prairies stretching away to the limits of vision,. 
and blending with the light haze and deep blue of the atmosphere* 

The filling in of this immense picture is as gorgeous as the fi-ame 
woricis vast and magnificent, Eadiating from the highlands, and 
traceable by lines of forest, are seen the valleys of Sugar River, 
the Pecatonica, Galena, Pla*te, Grants Blue, and Wisconsin rir' 
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ers, 86 also those of the Wyoming, Otter, BliTe AlofU)dfi, fp[id£)/Mdc 
Earth (S^^eeks. The three Platte Mounds, although neax^bJttf' . 
miles distant, appear as near neighbors in the landscape — ^while*'* 
Sinsinawa, some thirty miles farther, marks the southwestern lim* 
its of the state. Bold and rugged highlands, and deep, dark gor- 
ges define the valleys of streams flowing from the southward into the 
Wisconsin ; and numberless dells and jagged peaks mark the embou- 
chures of streams coming in from the north. The bluffs of the 
Baraboo, six hundred and ninety feet in height, stand out in relief 
against a back ground of forest and prairie, presenting %pecuT 
liarly rugged and pictnr^que landscape. Innumerable grorea 
dot the surface of the prairies which in the summer seasop appear 
like seas of waving grass — sometimes in long and wavy lines — now 
dark and dense — now light and fleecy, through the distant open- 
ings of which appear the dim outlines of villages, or the light 
smoke of the lead furnace. But all mere description is tame in 
comparison with the real beauty and grandeur of such scenery. 

The ascent to all the mounds is quite easy. An almost insensi- 
ble rise of many miles terminates at the base, and though their 
sides are broken and abrupt, there is little practical diflSculty in 
gaining their summits. They are usually covered with groves or 
thickets, which have gained a foot-hold since the commencement 
of settlements, and the suppression ot the annual fires. The same 
remark is equally applicable to most of the timbered lands of the 
district. They have grown up within the memory of the earliest 
settlers ; and, with proper caution, no reason exists why within a 
few years, it may not become a well timbered country. 

Mining is at present the absorbing interest of the district ; but 
agriculture is steadily gaining in importance. The uncertainties 
of mining throw a charm about it not possessed by other industrial 
pursuits. Perseverance and hope are essential to the successM 
prospector. Years of patient toil have to be balanced against the 
chance of sudden wealth. The work though severe, is not thought 
unhealthy, as custom limits the hours of labor below that of other 
pursuits. Taken as a whole, the occupation pays as well, and it 
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mAjiAyfi 1]^tet ^tfn olher industrial avocations. It necessarily leads 
•, |9\&abihErtlf close observation, and the fact is now well understood 
* 'llMtt the discovery of large mineral deposites is not often p matter 
of chance — ^that the lodes have not an accidental arraogementi 
bat have resulted from a law general in its operation, and which 
may in time be ascertained and comprehended. 

lliere is no portion of the west more attractive tl^an the mining 
eoimtry. In climate^ health, and capacities for material profit, it 
is no where excelled. Its home markets have always been good, 
and it .will soon enjoy the facilities of •a ready and cheap transit 
. for surplus productions. It is believed there is no exaggeration in 
the prediction that it is destined to become the wealthiest portion 
of the state. . 

Bespectfully submitted, 

H. A. TENNET. 
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CIRCULAR OP THE STATE GEOLOGIST. 



The following circular was issued soon after my appointment.-— . 
It lias been responded to by many public spirited citizens, and I 
most eaanestly entreat attention to the matter of which it treats : 

CmCULAE OF THE STATE GEOLOGIST. 

Fellow ctitzens : — Having been commissioned to execute the 
Geological survey recently authorized by the Begislature, I ven- 
ture to invite your co-.operation. The objects of this survey are 
to ascertain the character, position, thickness and horizontal extent 
of the various beds of rock, which occur in our State. To discov- 
er the location, quality, mode of occurrence, and amount of all jl 
valuable mineral substances ; to analyze the soil in various localitieB 
with a view to test its agricultural capacities, and determine its ' 
proper uses, and the best means of improving it. And, in general 
terms,- to collect and arrange, all knowledge that can be obtained 
of the physical resources of Wisconsin. • 

By this means, our own citizens, and the world at large will be 
furnished with reliable information concerning our natural endow- 
ments as a State. The dissemination of such knowlecMk will in- 
vite population, hasten the development of our known resources of 
wealth, and at the same time open up new mineral treasures, as 
yet undiscovered. In this way, every citizen is to be a sharer in 
•the substantial benefits of the survey, and has a direct interest in 
its successful prosecution. 

The sum of money appropriated to this work, though probably 
as large as the financial condition of a Stateso young as ours wotQd 
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warrant, is small when compared with the labor to be performed. 
This deficiency, however, must be balanced so far as possible, by 
jadicions management, and such voluntary assistance as the intel- 
ligence and patriotism of the citizens at large may prompt them 
to render. With the limited means at our disposal, it rests with 
you, to a great extent, to decide how much shall be accomplished. 
To give a profitable direction to any co-operative efforts which 
may be made, I offer a few practical suggestions, of the highest 
importance to the interests which we propose to advance, by a Ge- 
ological survey. 

Ist. Observe the character of the rocks, if any are exposed in 
your vicinity, whether they are arranged in layers, (stratified) or 
• occur in irregular masses; (unstratified) whether they contain any 
curious petrifactions, or shapes of animals or plants in stone. 

2d. If there are different beds of rock lying one above the oth- 
er, as sandstone^JUiQGstone, (&c., note their thickness, extent upon^ 
the surface, and order of superposition. 

8d. In excavations for railroads, canals; sinking shafts for wells,, 
mining, <fec., preserve specimens of the rocks, clays, soils, <fec., of 
every foot in depth, and take careful minutes in writing, of the 
order in which they occur. 

\ 4th. Collect sjiecimens of all rocks, clays, marls, peats, and all 

soils remarkable either for productiv eness or sterility in your vi- 

. cinity. These should be fair average specimens, and such as would 

afford by analysis, a test of the composition of the entire mass 

from which they are taken. 

6th. Carefully preserve all petrifactions, and all bones, teeth,, 
tusks, ^Lother remains of animals found in the soils, clays, gravels^ 
or els^pere. 

6th. If beds of limestone, fit for marble ; grindstone quarries ;. 
Band, which might be used fot glass, &c.; clay for pottery ; metal- 
lie ores ; or any mineral substance, which in your opinion, might 
be valuable, occurt, collect and forward specimens of each kind.. 

7th. "Where veins of ore are being worked, (in the " lead re. 
gion particularly,) notice their length, direction, increase and dim- 



19 

inution in tbickness, as they traverse the rock, depth below the 
surface, and product of ore. Accurate drawings of particular 
veins which can be prepared easily by the practical miner, as ho 
works them out, would be of great value. 

8th. Kote such facts as have, or may come under your observa- 
tion, which seem to prove that lead has been formed at recent pe- 
riods, and is still slowly accumulating. * 

9th. Will the owners of all works for the reduction of ores, 
furnish a statement of the amount of ore worked, costs and meth- 
od of reduction, and pure metal produced within the year. 

10th. In general, collect all specimens, and facts, which in your 
opinion will be interesting or useful to be generally known. 

Specimens of rock or ores should be about 4 in^es square. — • 
Petrifactions should be sent whole, whatever may be their size ; if 
broken in extracting from the rocks, carefully preserve the frag 
ments. Soils may be put up in four ounce vials. -Each specimen 
should be wrapped in paper by itself with a label, stating its pre- 
cise locality, written with ink. When thus prepared, specimens, 
may be forwarded in a box carefully packed, to the State Oeolxh 
gistj Madison^ in ca/re of the Oovemor. They may be sent by 
the member elect from each assembly district, who will no doubt 
see to their safe delivery as a matter of public interest, or forwarded 
Dy any other means which may be thought proper^ 

All communications may be directed to E. Daniels, State Qe* 
ologist^ Madison^ where they will be stire to reach me at any 

time. 

By following these suggestions, every citizen can rend^Mn es- 
sential service to the State, and promote the common int^reWbf its 
people ; and at the same time, be acquainting himself with impor- 
tant facts, and contributing to the advancement of sound science. 

To the young men of the State, especially, woidd I appeal. — 
Tou have the will and energy, and pewer to do ; you are to live, 
and take your part in the growing, destiiies of this young common- 
wealth. Give your 'aid then to the developement of her resour- 
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ces, and the advancement of her material prosperity. Seek out 
what provisions a bountiful Providence has made for you in her 
fertile soil, on her beaYitiful surface, and in the treasured depths of 
her generous bosom. Your patriotism can bring to her no more 
grateful offering ; your energies can be enlisted in no nobler ser- 
fiee. The field operations will occupy several months of the 
year, and will afford excellent opportunities for the instruction of 
such young men as may wish to learn the practical applications 

of science in this direction. 

EDWAED DANIELS, 
State Oeologist. 
Madison, April, 20th 1853. 
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GLOSSARY 



or GEOLOGICAL AND scie:ntific tehms 

EMl^LOYED IX THIS KEPOIIT. 



A 

Anticlinal Aiti^, — ^AVliere the stratii dip in opj^ositc dij-ections, likd 
the sides of a roof, the line towards wliich they rise is called an 
anticlinal axis. 

Areiiacccnis. — Sand v. 

BouLdcTS, — Kocbs which are often found in fnigmcnts lying upon 
the surface or loose in the soil, frequently rounded by attritioti, 
and generally differing from the underlying beds. They have 
been transported from distant localities. 

Black e/t3^^%-=--Sulphnret of zinc. 

Breccia. — A rock composed of angular fragments cemented to- 
gether. 

Vonformahle. — ^When strata are arranged parallel to each othfer, 

like the leaves of a book, they are said to be conformable. 
Crop Out — ^The emergence of a rock at the surface, lying in place 

— as where the strata have been wof n through by a stream, theif 

edges will crop out upon either side of the valley. 
Crystalline, — An assemblage of imperfectly deHned crystals, likd 

loaf stigar and white marble. 
Calcareous, — -Composed principally of lime. 
Coral, — A hard calcareous Secretion formed by certain marine 

animals. 
Champion Lode, — The principal lode of a group of veins. 
Comb, — ^The parallel arrangement of the ores and vein-stones in a 

lode. 
Capy or Cap JSoch — ^The layer of rock which covers an opening 

or expansion of the lead-bearing fissures. 
Ootempo7'an^ott$, — Of the same age. 
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J)/'//V.-- Deposits of boulders, gravel and san(J, which are found 
spread over the surface of the rocks, supposed to have been dis- 
persed from the northward bj the action of waves and icebergs. 

Dip. — Where strata are not horizoutal, the (Jirectiou in which they 

tsiuk is called the direction ot their dip. 

IP 
Foi-mition. — A group of rocks having a common origin. 
I^ossilfi. — ^Tlie remains of animals and plants found buried in the 

earth or enclosed in rocks. When the organic matter has been 

replaced by mineral substances, they are called petrifactions. 
Fos^ilifi'vous. — Containing fossi is. 
Float 3liiUTal, — \. term used in tlie mines to describe the loose 

ore which has been left bj the wearing away of the rocks. 
Fault. — A dislocation of the strata, so that the layers of rock up* 

on one side of a lissure have slidden past those corresponding to 

them on the other. 

(ralena^-^An f)re composed of load and sulphur. 

Geolo(/i/,—-A. science which has for its object to investigate the 
structure of the earth, the materials of which it is composed, the 
order in which these are arranged, and the action of those great 
natural causes which have pi-oduced and are still producing 
changes upon its surface. Economical Geology applies those 
iacts to the useful purposes of life. 

Granite.-— ^h.n unstratilied rock composed principally of quarts, 
feld-spar and mica. 

GrouncL-^ln mining, the rock through which the veins are work- 
ed is called ground. Dead or barren ground is such as yields 

no ore upon working. , 

H 

JTornstone. — A silicious mineral, resembling flint in its characters. 
Hade. — ^Tlie deviation of a descending vein from a perpehdicnlar 

line, is called its hade or underline. 
IJeair.—^^Qe Fault. 

I 

Igneous. — -Formed by the action of fire. 

I. 

» 

J.amina3, — ^The thin layers into which strata are often divide J. 
/j>am.—7k. mixture of sand and clay. 
J.oIe."-\ proii] active nu^talliferous vein. 
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Mu^rix. — Those substances included within the walls of a metal- 
bearing fissure, and accompanying the ore, are called the mat 
rix ot the ore ; sometimes, also, the gangue or yein-stones. 

Jiraimmllari/. — Studded with small segments of spheres, like the 
swell of the breasts. ' 

Mineral, — ^This term includes in its proper signification all sub- 
stances which do not belong to the animal or vegetable kingdom 
— even air and water are minerals. 

Miner alof/y!Y]iQ science which treats of the nature and classifica- 
tion of minerals, 

MastodQii. — A class of extinct animals, allied to the elephant. 

JV^odule, — A rounded irregular shaped lump or mass, 
JS^udeaus, — ^The central point around which the matter of a noduld 
is arrano-cd. 

O 

OMler. — Hills or ridges of rock stratq. occurring some distance 
from the general mas3 rf tl^e for.i ations to which they belong. 
They have been caused by the wearing away of the strata whick 
once connected them with the main mass of the formation. 

Ojcide. — A combination of oxygen with another 8ubstq,nce. 

Oolite, — \ roclv composed of small rounded po-rticles, resembling 
petrified fish spawn. 

Oj)emnff.—^ThQ expansion of a crevice forming a cave ; or a large 
extent of soft ground, often containing large quantities of ore. 

R 

J2ool\ — All beds of mineral matter, whetlier of sand, clay, Qf 
firmly aggregated n^asses, are callod rocks. 

Shale, — Hardened clay, usually divided into thin laminae. 
Stalactite-, — A concreted deposit hanging from the roof of cave3 

like an icicle. 
Stalagmite, — Crusts formed by the dripping of water upon the 

fioor of caves, which holds in solution some mineral substance. 

The stalactite and stalagmite are formed by the same process, 
Strata, — Layers of rock parallel to each other. 
Shaft. — A vertical excavation sunk upon a mineral vein for the 

purpose of reaching its ores or ventilating the mine. 
Segregation, — ^Th^ dra\ving t^getber of scattered particles to form 

one mass. 
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JSt9'tke. — (Synonymous with t;ic '•lino (>r].»carin;j;/'j Tlio direction 

in which the edges of the strata crnj) out. 
Stratification. — An arrangement of rocks in parallel layers. 

T 

Trap Hock. — ^A variety of the igneous rocks often found in con- 
nection with mineral veins, and which lias been thrown up from 
below in a melted state like lava. It is not found in the minc44 
of the Lead District. 

5%r(7i^7.— InteiTuption in the usual coui'se of a vein. 

T^'/i.— -The mineral contents of a reilical or inclined figure, 
Tlter^vw*— Kosembling glass. 
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GEOLOGICAL EEPORT. 



To His Excbllenot, Wm. A. Baestow, 

Governor of the State of Wisconmi : 

In presenting this report on the Geology of Wisconsin, it it 
proper that I should state the circumstances under which the ma- 
terials for it have been collected. On receiving my commission as 
State Geologist (Aug. 12, 1864,) I proceeded, agreeably to your 
instructions, to examine the mineral district, included in the south- 
western counties of the State. It was my intention, in this exam< 
ination, to make a preliminary reconnoissance of the entire district, 
so as to enable me to present, in my first report, a general view of 
the arrangement, both as exhibited on the surface and in the inte- 
rior. In previous examinations of the same kind, I had found th« 
great advantage of such general views, in preparing for a more- 
just appreciation of particular facts, and of their mutual relations* 
One of the most important objects of a Geological Survey, indeed 
the most important, is to determine the system of arrangement| 
and the principles connected therewith, which may serve as a 
guide through what would be otherwise an inextricable labyrintit. 
This cannot be done satisfactorily without a minute and thorougk 
investigation of particulars, but this should be made throughout 
-with a view to the entire arrangement, and £>r this purpose a pre* 
liminary reconnoissance is required. Although I lost no time in 
pursuing this object, yet I found it impossible to visit the entire 
district, this season, and Kovember 23, 1 returned to Madison, and ' 
4iQer a brief examination of the country between that place u^ 
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a 
Janesville, in reference to the strata, I applied myself to the pre- 
paration of my report. 

I have visited, durinnf this season, all the considerable diggings 
from the south line of the State to a line drawn from east to west, 
north of Cassville, Bcetown, Potosi, PlattevlUe, Mineral Point, Tel- 
low Stone, and Exeter, and from the Mississippi to the east part of 
Green county. Some of the less important diggings, within these 
limits, may have escaped my notice, but I have endeavored to 
make such an examination of those I have visited, as my limited 
time would allow. I have also employed, in preparing this report, 
Buch facts as I had collected the former year, in the employment of 
the American Mining Company (N". Y.,) in exploring diflferent lo- 
calities in the same district, and particularly in examining the dif- 
ferent strata, in reference to the probable descent ot the mineral 
through them. On this point, of so much importance to the min- 
ing interesti I had then ascertained a series of facts, which seemed 
to prove that all the limestones, jfrom the surface of the upper 
magnesian to a considerable depth, at least, in the lower magne- 
sian, were good lead-bearing rocks. My researches, this year, 
have enabled me to add many convincing proofs to what I had 
before ascertained, the whole showing a regular descent of the 
luineral through all the rocks, within the limits above indicated, 
except the upper sandstone. I have had no opportunity, this sea- 
son, of extending my researches in the lower magnesian, its out- 
crop occurring chiefly in the northern part of the district, which I 
have not yet visited. I had, the former year, also applied myself 
to the investigation of other points of much economical interest, 
aiid have made them, this season, leading objects in my survey. 
Such are the sur&ce arrangement of the ranges, by which they 
are combined into different groups, which are themselves also ar- 
ranged in connected series, showing a regular system of arrange- 
ment, apparently pervading the whole district, so far as I have yet 
examined it; the vein character of the different deposi^ of mine- 
xal| recognizable in all their varied modifications; and the different 
charactttr of the openings in the different limestone strata, show- 



ing that while all of these are lead-bearing, yet that each ftreseutii 
some pecnliarities ia the arrangement and character of its miner? 
al deposits. The facts, which I have thus far collected^ on these 
points, appear not a little encouraging, as exhibiting regularitji^iui^ 
order in arrangement, and striking analogies to the best mines ii^ 
corresponding situations in Europe. The opportunities for exami- 
ning the interior of mines, are not now as frequent as I could hare 
wished, but I have improved every opportunity which has pre- 
sented, and ha/ve been able, during the two seasons, to examine 
the interior of more than two hundred different mines, of varied 
extent from the smallest to the greatest. 

From the short time that I have been employed by the State, it 
cannot be expected that I should prepare a complete report. In 
this, I have had in view the immediate interests of the mineral 
district, and I have endeavored to give it a practical bearing. My 
object has been to give general views of more immediate impor- 
tance, and rather to point out the method I design to pursue than 
to give the results of a survey. Local details, and such as have 
no direct bearing on my present object, are reserved to another 
occasion. 

I have confined myself, in preparing this report, chiefly to my 
own observations, and havo proceeded no farther than the facts, 
which I have myself collected, would seem to warrant. Although 
I have not yet been able to explore the whole mineral district, and 
may therefore have failed to ascertain some facts, which may have 
an important bearing in determining the entire arrangement, yet 
I have felt warranted, from what I have already ascertained, in 
stating, with some confidence, the conclusions to which I have al- 
ready alluded. 

The mineral district is of such relative extent ; its resources, 
mineral and agricultural, are so great, that whatever interests that 
must largely interest the whole State. The act, making the appro- 
priation for this survey, requires that that district should be first 
surveyed ; but occasional opportunities may, in the meanwhile, be 
taken to examine such other points as may be of immediate imr 
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portance. The Bunrej of tho whole State must be the work of 
time ; to be valaable, it should be made deliberately, and as far as 
possible, in a connected order. As lon£^ as I am entmsted with 
this object, I shall endeavor to give it snch a direction, and partic- 
ularlj to make it contribute to develope the great resources of the 
Stat«. 

Herewith I haye the honor of submitting the following report: 

Ygtj respectfully, 

JAMES G. PERCIVAL, 

State Geologist. 



REPORT. 



The Mineral District in Wisconsin, so far as I hare examined it^ 
includes all that part of the State between the Mississippi, on the 
west, and the valley of Sugar river, on the east, south of the lin^ 
already indicated. Small quantities of lead ore are reported fp 
have been found farther east, between Sugar and Bock rivers, and 
even in the quarry at Janesville, on the east bank of Eock river. 
In general, the diggings are more frequent and more extensive to«> 
wards the west, and become more detached and lighter towards the 
east, but with some important exceptions. These will be notice^! 
hereafter, more in detail. 

STRAHFIOATION. 

The rocks, iu this district, form a series of strata, overlying eaoBL 
other nearly horizontally, already noticed in preceding reports. In 
describing them, I shall point out such characters and distincticttii 
as I have myself observed, and which have appeared of practical 
importance. It has been noticed in other mining countries, that 
different rocks have different relations to particular minerals; that 
a given metallic vein, in one stratum, will yield more abundantly 
than in another, and will present peculiar characters in traversing 
each stratum. Such appears to be the case in this mineral dis- 
trict, and it hence becomes important to mark, as far as possible, 
all the different modifications in the strata. 

The surface of the mineral district may be regarded in general 
as a plain, traversed in different directions by valleys atid ravines, 
radiating from the principal water- courses. Seen from a distauoe^ 
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these are less obvious, the higher points of the surface, themseWes 
on nearly a common level, commanding the view, and giving to 
the whole the appearance of a vast plain. Above this plain rise 
a number of elevations, called mounds ; some isolated, such as the 
Blue Mounds, the Fl^^te Sfoonds, and the Sinsinawa Mound, in 
"Wisconsin, and others forming connected chains of highlands, 
such as the range east of Galena, in Illinois, and the Highlands 
along the west side of the Mississippi, in Iowa. These mounds 
are composed of strata, overlying the strata occupying the general 
plain* 

The strata, in this district, ai:)pear nearly horizontal, but 
have slight dips in diiferent directions. A general dip to the west 
of south has been recognized in former reports. A general dip to 
the south appears obvious, even if the part of the district examin- 
ed by me be alone considered. Such a dip to the south would, ia 
a general plane surface, bring the lower strata to that surface suc- 
cessively towards the north, and such, in the whole, appears to be 
the fact in this district. A general dip to the west has appeared 
to me less obvious, though favored by many facts, particularly the 
great extent of the mound rocks in the. Highlands of Iowa, and 
the greater thickness of the upper strata generally towards the 
west. 

- Besides . this general dip, loGal inequ^ities in the Stratifica- 
ti<in m«y* be observed atvariouis points, indicating e:^traordinary 
elevations of the strata at those points. These appear to be rather 
detached elevations at diflferent centres, than along extended lines 
of anticlinal axes. They occur generally in connexion with the 
deeper valleys, where there has been a considerable degree of de- 
nudation, and at such points the lower strata are brought to the 
sur&ce at extraordinary elevations, and exhibit striking inequali- 
ties within short distances. Such points of elevation may be ob- 
served on Fever (Galena) river, between Benton and Shullsburg ; 
on the West Pecatonica, near Mineral Point ; on tlie East Pecaton- 
icA, near Argyle; on the waters of Sugar river, near tho line of 
Bwe and Green counties, and on the Platte river, between Platte- 
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yille and Fotosi. From these centres of elevation the strata dip 
in difiei*ent directions, by which the higher strata are found sni^ 
eessirelj overlying the lower on the north as well as on the aotiiU. 
Thus the extraordinary dip to the north from the centre of elevl^ 
tion on Fever riv-er presentathe overlying strata on the surface to 
the north of the outcrop of the lower strata^ and haa given plaoa 
ibr the occurrence of the znound strata at the Platte Mounds, ix 
the same manner, there is at Dodge ville, though six toiseveb. miles 
north of Mineral Point, a greater thickness of strata than at Mm 
latter, near which the lower magnesian is even brought to viewt-— 
The details respecting these elevations will be given after the de^ 
spription of the different sti^ata. 

The sefiei of strata which I have had an opportunity of exaniA 
ining, may be thus arranged. 1. The Mound Strata, consisting 6f 
three distinct, beds of lime«stone ; the upper, middle and lo^er* 
3;. A bed of Blue Shale, separating the mound strata from the next 
lower limestone series. 3. The Upper Magnesian of Owen, also 
consisting of three distinct bods. 4. The Blue Limestone, inoludiiig 
the Blue and the Buff, Limestones of Owen (lstBep.,)alsopreeeQ.#« 
ing three distinct beds. !5. The Upper Sandstone. 6. The Lowet 
Magnesian of Owen. This last I have not yet had an opportunity 
of examining itbrough its whole depth, but I have observedjinits 
upper portion, two distinct beds, well characteriised. 7- Thd Loit- 
er Sandstone. Thia I have not yet had an opportunity of examin- 
ing in connexion. The arrangement of each of the limestone se* 
ries, at least of the three upper, in three distinct beds, is worthy 
of attention. Other miAor distinctions may be noticed, and have 
in different places attracted the attention of miners, as of practical 
importance. These I have endeavored to ascertain, and shall men- 
tion, so far as I have been able to determine them ; but from their 
nature, they can be fully determined only by a more complete sur- 
vey than I have yet made. 

MOUND STRATA. 

The Mound Strata, within the limits of the mineral district in 
Wisconsin, occupy only a few detached points, considerably ele* 
2 
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trIucI above the general surface. These are: the Sinsinaws 
Mound, a detached summit near the south line of the State and on 
tlie limit of the towns of Hazel Green and Jamestown ; the Platte 
Mounds, two detached summits, one east, the other west of Bel- 
mont, with a smaller elevation of the same character between 
them ; the Blue Mounds, two summits forming part of a connected 
range, near the line of Dane and Iowa counties ; and the north- 
east point of a range of mounds, extending from near Galena to- 
wards ShuUsburg. 

The three distinct beds, above mentioned, are most complete 
in the southern mounds, and are apparently partly denuded in 
the northern. They may all be distinguished in the Sinsinawa 
Mound, but the upper appears there less complete than in the Table 
Mound, an outlier of the Highlands, south-west of Dubuque. The 
entire series is composed chiefly of a thick-bedded limestone, fine* 
grained and nearly white, when unstained, and well adapted for 
building. The upper bed is characterized by a great abundance 
of oorals, of which the CcUenipora* is the most distinctive. The 
middle bed abounds more or less in hornstone (flint,) arranged con* 
jformably to the stratification. This, in the southern mounds, is 
less abundant, and more in detached nodules, while in the north- 
ern mounds, it is more abundant, and even, in the Blue Mounds, 
almost replaces the limestone. In the northern mounds particular- 
ly, it is distinguished by a reddish-brown colour. It may thus 
have given origin to the layer of red flint in clay, which immedi- 
ately overlies the rock on the general surface throughout the min- 
eral district. The lower bed contains little flint, and is less abuiv- 
dant in fossils, particularly corals, than the upper. It appears, 
liowever, thicker bedded, and is more important for lime and 
building. The mound limestone has never been found to contain 
any considerable deposit of lead ore. Traces of mineral are re- 
portoil to have been found in it, and some fruitless excavations 
have 1)0011 made, one of which I have exf^mined on the top of the 
Sinsinawa Mound, but have observed there no appearance of lead 
ore. 
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BLUE SHALE. 

The Blue Shale, wherever I have bad an opportnnitj of obser^ 
ring, underlies the limestone of the monnds, and separates it from 
the Upper Magnesian limestone. It is composed of a thin even 
ilrgillaceons slate, quite bard in its natural state, but more 
or less subject to decomposition into a soft claj, sometimes retain- 
ing its original blue color, but more usually stained yellow, and 
forming then what is called by the miners, a pipe clay. Its sur- 
face, from its tendency to decotnposition, is always concealed by 
earth, unless exposed in ravines or by excavation. It extends to 
a greater or less distance around the mounds, and graduates by 
decomposition into the pipe clay, which overlies its undecomposed 
part, when thickest, and replaces it entirely on its outskirts. Thuff 
at the Jamestown Mine, near the Sinsinawa Mound, it was found, 
in the engine shaft, immediately overlying the upper magnesian, 
unchanged, and itself overlaid by the pipe clay, while in shafts 
more remote from the mound, it was found entirely converted into 
the pipe clay. This bed is less open and pervious than the lime<» 
stones, and consequently the water from the mounds issues in 
springs above it, marking the line of its upper surface. 

The shale itself contains few, if any fossils, but at its junction with 
the upper magnesian, there is a very thin bed, (two to three inches 
thick,) composed almost entirely of very small fossils and con cretione, 
usually firmly cemented by iron, and therefore called hard-pan by 
the miners, but sometimes softer and with a more calcareous ce« 
ment. Usually one or more thinner layers (about one inch thick) 
of the same character are found interposed in the blue shale, with- 
in the first 2 — 4 feet above the upper magnesian. These fossilife- 
rous and concretionary layers are important as serving to deter- 
mine the formation of the pipe clay, overlying the upper magne- 
sian, from the blue shale. In the shafts, at the Jamestown Mine,, 
where the pipe clay immediately overlies the upper magnesian^ 
these layers are found precisely of the same character and in the 
same position, as where the unaltered blue shale meets the same 
rock. In different places on the higher points, where the upper 
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magnesian h most complete, that rock is found overlaid by pipe 
clay, in which the same fossiliferons and concretionary layers are 
found, in the same position as I have already stated. This 
I have observed very perfectly at the Muddy Diggings, on high 
ground, north of Cassville, at the distance of several miles from 
the mouud rocks ; tlid nearest position of these being in the High- 
lands of Iowa, beyond the Mississippi. In other places, the peca' 
liar fossils and concretions of these layers are observed oi^ the 
surface of the upper magnesian, where the pipe clay is less obvi* 
ous. This I have noticed in different places on the higher grounds 
ip Hazel Green, six miles from the Sinsinawa Mound, and still 
farther from any other locality of the mound strata. These facts 
seem to indicate a former general extension at least of the blue 
shalci, over the surface of the upper magnesian. - 

UPPEB.MAGKESIAN. 

The Upper Magnesian^ consists of. a series of limestone beds, of 
great thickness^ in which the greater part of the lead ore, raised 
in,' the mineral district, has been found,, and from that circomstance, 
it has been sometimes called the mineral rock. But the other beda 
of limestone, underlying it, (the blue limestone and the lower 
magnesian,) have been found to be good lead-bearing rocks, aud 
consequently this latter term can no longer be regarded. ^s;dia" 
tinctive. The prevailing character of the rock in this- series, is 
that of a light grey thick-bedded limestone ; sometimes uniformly 
fine-grained and even compact, but more often partly fine-grain-, 
ed and compact^ and partly coarser grained and more distinctly 
crystalline, ox even with small geodic cavities. This latter struc- 
ture occurs more particularly in connexion with mineral deposits, 
or in what is called the opening rock. In such instances, either 
the compact or the more crystalline portion may be the ground, 
through which the other is disseminated; the former as nodules or 
concretions ; the latter as geodes or approaching such. 



* This term, introduced bj Owen in his first report, has been generally adopted in tho 
xninetEl district, and for tbat reason I hare preferred to retain it. 
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The rock of this series is generally more or less subject to decom- 
position, and the coarser grained portions most so, which often gives 
to it a peculiar cavernous character. This circumstance renders it 
less valuable for building, although occasionally fine-grained or 
compact bed s occur of superior quality for that purpose. The quarry 
from which the Catholic Church at Benton has been erected is one 
of that char Jeter. This rock too, in the openings, is often found de- 
composed in part to a fine sand, retaining its structure unchanged, 
in which the harder compact concretions lie loose in their original 
position, and are called tumbling rock by the miners. It has been 
called, from this circumstance, sand-stone and sand-rock, by the mi- 
ners, but as these names are liable to confound it with the proper 
silicious sandstone, they should -be rejected. 

There IB generally a thin bed of a thinly schistose subargillaceouA: 
limestone at the upper surface of the upper magnesian, called shingle 
rock by some miners. Layers of shale occur occasionally through the 
whole extent of the series; sometimes distinct ; sometimes firmly 
attached as a coating to the layers of the limestone. The original 
color of these is generally blue, but they are often stained green or 
yellowf They aye usually found decomposed to clay in the open- 
ings, and are then called, in some places, clay randoms^ and are re- 
garded as useful guides in determining the position of the miner. In 
the lower bed of this rock, layers occur of a very thin black or dark 
brown shale, more or less bituminous, accompanying particularly 
the green and brown rock openings at Mineral Point and between 
Benton and ShuUsburg. Thin fossiliferous layers are also met 
with throughout the series, but most frequently in the lower parL 
The thicker bedded rock usually contains but very few fossils, and 
those of large size comparatively, while the thin fossiliferous lay- 
ers abound in them, and those of small size and usually delicate 
texture. Some layers are found chiefly composed of minute fos- 
sils and concretions. The distinctive fossil of the entire series 
ifi the coral, called honey-comb or sun-flower, {Cosdnqpora.) I 
have observed it in all the beds of this series, but in none of tho 
other limestones. 
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The tipper bed of this series contains few or no flints, and is 
nsnallj much thicker than either of the lower beds, and indeed, 
where it has suffered no denudation, is at least equal in thickness 
to the two lower combined. The middle bed abounds in flints, 
arranged in regular layers of nodules, usually white or light grey, 
but sometimes dark grey or black. The lower bed jisually con- 
ti^ns but few flints, but these are sometimes more abundant, par- 
ticularly in the openings. 

The character of the lower bed has not appeared as uniform as that 
of the two higher beds. Like the upper bed, it sometimes is lightgrey 
or bluish and compact, and is then valuable for building, when not 
too much jointed; but it is more often much traversed by argillaceous 
seams, separating or marking the surface of the layers. This bed is 
feriher characterized by two peculiar rocks, known as the brown or 
black rock and the green rock,which occupy corresponding positions, 
but are usually found in different sections of the mineral district. 
On the Mississippi and Fever river, the brown rock^ is generally 
found connected with the openings in the lower bed, and contains 
more or less calcareous spar {tiff) disseminated through it. The 
green rock is found in a similar position in the northern and north- 
eastern diggings. The original color of these rocks is bluish, but 
they have derived their present tint from the decomposition of iron 
pyrites disseminated through them. The brown rock is of a more 
or less deep red brown color, usually pervading it uniformly, and 
from its peculiar tint, was called the chocolate-brown rock by 
Locke (Owen's 1st Eep.) The green rock is usually less uniform- 
ly stained, sometimes only on its seams, and apparently derives its 
color from the green hydrate of iron. Thin layers often occur in 
this bed, composed chiefly of flattened fucoidal concretions, but 
rarely containing any fossils. Similar layers are occasionally found 
in the higher beds. 

Bars of a hard blue limestone often traverse the upper mag- 
nesian, in its different portions, more usually in a horizontal posi- 
tion, like beds, but sometimes in a vertical position, like veins. 
They are more or less intersected by iron pyrites, and are appa- 
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rentJy connected with mineral deposits, to which they have 
an important relation. They often interrupt the progress of min- 
eral veins, and are then said, by the miners, to cut off the mineral ; 
whence the opinion has prevailed that the blue limestone cuts off 
the mineral, an opinion erroneously transferred to the blue lime- 
stone of Owen, to which it has properly no reference. This sub- 
ject will be farther discussed in ^connexion with that of mineral 
deposits and veins. 

BLUE LIMESTONE. 

The Blue Lmiestone series includes ^the blue limestone and the 
buff limestone of Owen's first report. These both evidently belong 
to the same series ; the first including the two upper beds, the 
second the lower bed, already indicated. The three beds, of 
which the series is composed, are of nearly equal thickness. 

The upper bed is chiefly composed of thinner more fossiliferous. 
layers, between which are interposed some thicker and less fossili-; 
ferous. Some of the layers are almost entirely composed of fossils, 
and in some instances are subject to decomposition, leaving the 
fossils loose and entire. Thin layers of bluish shale alternate with 
the layers of limestone, and are often found decomposed to a soft 
clay, usually stained yellow or green, particularly in the opei^ings. 
The layers of limestone are marked by a peculiar parallel or lamin- 
ated structure, distinct from that of the upper magnesian, and are 
partly light grey and compact, furnishing the best lime, and part- 
ly blue and more distinctly parallel in their structure, and appa-' 
rently subargillaceous. Some of the latter kind have been found' 
to furnish a good hydraulic cement. This bed is usually overlaid " 
by a bed of brown rock, in thin layers, and breaking in small' 
jointed fragments, with more or less calcareous spar disseminated, 
but with few or no fossils. It is interposed, in the northern dis- ' 
tricts, between the green rock and the blue limestone, and may be 
eonsidered as the lowest member of the upper magnesian. In some 
instances, a bed of blue shale, decomposing into a soft day in the 
openings, is interposed between the upper magnesian and the blue 
limestone. 
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The middle bed of the blue limestone is composed of more 
uniform and thicker bedded very even layers, less abundant in 
fossils, but prfesenting some which have not occurred to me in the 
upper bed, such as trilobites, and the acorn {Slrej)telasma.) In the 
western districts, where most distinctly developed, this bed may be 
divided into three distinct portions : an upper, of a very fine ciys- 
talline grain, and of a light grey color, subject to a brown stain ia 
connection with openings ; a middle, of a dark grey color, hard 
and compact, breaking with a smooth conchoidal fracture, and 
called glass rock, in most of the diggings where it occurs ; and a 
lower, forming a transition to the lower bed, and consisting of al- 
ternations of grey compact and bluish parallel seams, firmly con- 
nected, the former resembling the glass rock, the latter the pre* ' 
vailing rock of the lower bed. This lower portion is more fossili- 
ferous than the two others, particularly on the surfaces of its lay- 
ers. This distinction is well marked in Quinby's quarry on, the 
Shullsburg Branch, north of New Diggings. In the most eastern 
districts, yet examined, this distinction appears less marked, nearly 
the whole bed being composed of a uniform fine-grained light grey 
rock, resembling the upper portion. The glass rock is there hardly 
represented. Nodules of flint occasionally but rarely are found in 
this middle bed, particularly in its upper fine-grained portion. 

The lower bed, corresponding to the buiff limestone of Owen, con- 
fiists chiefly of a thick-bedded even rock, marked by a distinct par- 
allel arrangement, and composed in a great measure of flattened 
vermiform and fucoidal concretions, most strongly marked on the 
surfaces of the layers. That these are merely concretions and not 
organic, appears to me very evident. The same structure is equal- 
ly remarkable in certain thin subargillaceous layers, observed in 
the upper magnesian, particularly in its lower bed. The same ap- 
pearance is observable in*the transition from the sandstones to the 
lower magnesian, particularly on the surface of the layers, where 
marked by argillaceous seams. It would seem to be common where- 
€ver there is a combination of lime and alumine. This lower bed fur- 
nigheB a brown lime, and in some poiiions of it, a good hydraulic 
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cement, which alone indicates its subargillaceou3 character. The 
natural color of this bed is a light blue, but it is very much subject 
to stain, buff or yellow,* from disseminated iron pyrites. Indeed iu 
some districts, particularly the eastern, the whole series is gener- 
ally found, at least near the surface, of a yellow color, only a few 
portions retaining their original blue color. The rock of this lower 
bed is easily dressed, particularly the middle portion of it, and ia 
some instances is capable of a fine polish, forming, by its concre- 
tionary structure, a beautifully clouded marble. Qiiinby's quarry, 
above noticed, furnishes fine specimens. The same bed, in the 
quarry at Monterey (Janesville,) has been used for that purpose, 
but its effect is injured by small geodic cavities. This lower bed 
contains comparatively few fossils, particularly in its middle por- 
tion. Trilobites have been found in it, as well as in the middle 
bed. At its junction with the upper sandstone, there is usually a 
transition from one rock to the other ; a number of subsilicioua 
and subargillaceous layers intervening, the former of which are 
more or less oolitic in their structure. 

UPPKB SANDSTONE. 

The Upper Sandstone forms a bed of a generally uniform char- 
acter, and of no great thickness, composed usually of fine grains of 
quartzose sand, very slightly cemented, and consequently very 
little coherent, often in the interior in the state of loose sand. The 
surface is generally more or less indurated, but often this harder 
coat is of very little thickness. The natural color of this rock is 
white, but it is very subject to stain yellow, red, and sometimes 
green, from the decomposition of disseminated iron pyrites. These 
stains are most remarkable on the surface and near the seams, and 
particularly near the junction of the rock with the adjoining lime- 
stones. At the junction of this rock with the blue limestone 
above, it is usually coarser grained, and often contains C(»ncretioni^ 
of quartz, sometimes geodic, which have been evidently formed* 

* It has been called, from thiR circumstance, the buff Umostone, but mighty with moit 
propriety, be called the blue and baif limestone. 

8 
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by chemical action. In this position too, concretions of iron 
pyrites, or of hematite resulting from its decomposition, are fre- 
quent ; the latter often including a portion of the pyrites un- 
changed. Small nodules or seams of hematite, sometimes with 
iron pyrites, occur also in this part, filled with grains of quartz of 
a hyalitic appearance. This layer, which has been apparently so 
subject to chemical action, is usually of a dark red brown, or of a 
deep green color, (the latter from the green hydrate of iron,) and 
occasionally the adjoining sandstone, to a considerable depth 
beneath, is more or less stained green from the same cause. This 
rock is usually too incoherent to answer well for building, al- 
though generally sufficiently fine grained and thick-bedded for that 
purpose. It furnishes, however, a superior sand for mortar, and 
sometimes so hardens by exposure, as to be useful for building. In 
some districts, particularly on some of the eastern branches of the 
East Pecatonica, near the line of Green and Lafayette counties, 
this rock is composed of thin nearly schistose layers, and its lower 
part is then more or less filled with minute white calcareous grains^ 
giving it a firmer texture. 

LOWEB MAGNESIAK. 

This rock I have not yet examined through its entire depth,, 
having had an opportunity of viewing it only in its southern and 
eastern outcrops, on the Platte, Blue, Pecatonica and Sugar 
rivers, and in a ridge 2 — 3 miles S. W. of Madison. The greatest 
depth to which I have yet seen it exposed, is nearly 100 feet, . on 
the Big Platte, in Ellenborough. A thickness of more than 200 
feet has been given it, on the Mississippi, by Owen, in his re- 
ports.* Wherever I have seen it, this rock has presented pecu- 
liar external characters, by which it can be readily distinguished 
from the preceding limestones. Among the distinctive marks 
which I have observed, the most striking are a peculiar concre- 
tionary nodular structure, and the occurrence of geodes lined 
with minute crystals of quartz, and of layers of flint less inter- 

* Two bnndrad and twenty- Uto feet (Report 1853.} 
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riipted and nodular than in the preceding limestones, either white 
and abounding in gcodes of quartz, or striped red-brow:i and yel- 
low, resembling a striped jasper, and then more rarely geodic. 
Fossils are very rare, nor have I yet observed them in this forma* 
tion. 

"Where I have had an opportunity of observing it continu- 
ously underlying the upper sandstone, on the Blue and Platte 
rivers, it has presented two distinct beds, an Uj per and a lower. 
The first is composed of a series of alternations of subargillaceouB 
and subsilicious limestones, more or less decomposible, with occa- 
sional interposed layers or beds of a purer and harder limestone. 
The subargillaceous layers sometimes form a marly shale, decom- 
posing into a soft clay, and the subsilicious layers have often a 
remarkable concretiopary structure, and resemble, in their graia 
at leasft, the silicious limestone of Fontainebleau. Sometimes 
layers of nearly pure sandstone occur even in the lower part of thig 
bed. Flints, such as I have described, occur in this bed, particular- 
ly in the purer limestone, and in connexion with openings; but they 
have appeared less abundant in this bed than in the lower. From 
the decomposible character of the greater part of this bed, its 
surface is generally covered with earth, forming a sloping decU* 
vity. Tlie lower bed is composed of a Lard and purer thick- 
bedded grey limestone, resembling in its external appearance 
the corresponding middle bed of the upper magnesian, but dia- 
tinguished by its structure, and its peculiar flints already noticed. 
This lower bed has been seen by me only in its upper portion. It 
appears, both on the Blue and Platte rivers, only as alow bluff 
(10 — 20 feet high) sinking below the surface. From its character, 
and particularly the great abundance of flints, it is apparently the 
middle bed of the entire series ; a lower bed underlying it, cor- 
responding in some degree to the upper bed already described. 
This, however, I ofler only as a conjecture. 

LOWER SANDSTONE. 

Thifl formation I have not yet bad an opportunity of observing 
in immediate connexion with the overlying stratxiiQi (^^\i;s^^st 
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Magnesian.) The sandstone in the quarries west of Madison, 
from which that town is supplied with its material for building, is 
quite diflferent in its character from the upper sandstone, and is 
apparently less purely silicious, and consequently less incoherent in 
its texture. It is overlaid in the quarries, particularly in those ou 
the south (Larkin's,) by subcalcareous and subargillaceous layers, 
resembling not a little those which occur at the junction of the up- 
per sandstone and the lower magnesian. Concretions of a flinty 
quartz are found in some of these, resembling similar concretions 
in the latter situation. From these circumstances, I should rather 
regard the sandstone in those quarries as belonging to the Lower 
Sandstone. This is farther rendered probable by the occurrence 
of those quarries on the north of a ridge, extending alomg the 
south side of Dead Lake, occupied by the lower magnesian, while 
the country to the south of that ridge is occupied by the blue 
limestone and the underlying upper sandstone. 

It is worthy of remark that each of the limestone series admits 
of a threefold division, distinct in the three upper series, and at 
least probable in the lower magnesian. A general character, in- 
dependent of its fossils, pervades the whole of each series, by 
which it may be distinguished from the others, while each subdi- 
vision or distinct bed has its own distinctive characters, lie 
Dcirddle bed in each is distinguished by an abundance of flint or 
hornstone, arranged in layers conformable to the stratification, 
either in detached nodules, or more connected. This is less obvi- 
ous in the middle bed of the blue limestone ; still nodules of flint 
are there of occasional occurrence, particularly in the upper fine-, 
grained portion. 

Estimates of the thickness of thedifterent strata have been jgit^' 
en in former reports ; but such can be considered only as approx- 
imative, the strata apparently varjung considerably in thickness ill 
different localities. It may be considered a moderate estimate to 
reckon the thickness of the Upper Magnesian at 210 feet (120 feet 
fer tkc npper, and 60 feet for each of the lower beds;) that df tie 
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Blue Limestone and Upper Sandstone each at 60 feet ; and tliat of 
the Lower Magnesian at 220 feet. 

EXTENT OF THE STRATA ON" THE STJEFACE. 

. The extent of the monnd strata has already been indicated* 
The mound limestone is immediately confined to the moundl 
themselves. The underlying blue shale extends but to a limited dis- 
tance around the mounds, although traces of the pipe clay, formed 
from its decomposition, have been found in different places very 
remote from them, as already stated. The upper magnesian occur 
pies the remaining surface of the mineral district, so far as I have 
exaniined it, from the Mississippi to the valley of Sugar river, ex- 
cept at the points of extraordinary elevation already indicated. 
Viewing the surfece of the mineral district as a general level, the 
upper magnesian has been subject to denudation by the general 
rise of the strata towards the north, and by the extraordinary ele- 
vations above referred to. The valleys and ravines have farther 
caused a removal of the upper strata, and an exposure of the low- 
er, and this to a greater degree towards the north, and at the 
points of extraordinary elevation. The rock occupying the sur- 
fece is thus subject to frequent variation, and can only be deter- 
mined exactly by long continued observation. I can only, at 
present, make some more general statements, leaving the particu- 
lar detjBrmination to a farther opportunity. This is, however^ a 
9 question of no little practical importance in mining. By deter- 
mining precisely the stratum occupying the surface at any giveu 
point, the miner will know what depth ot mineral-bearing rock he 
may there expect ; how many openings and of what character he 
may reasonably expect to meet. Where the whole thickness of 
the upper magnesian is known to be present, and this can be very 
satisfactorily determined by the occurrence of abed of pipe clay 
with the accompanying fossil layers at its junction with the upper 
ipagnesian, and hardly less so by an abundance of the fossils of 
tlios^ layers lying loose on the surface of that rock, the extent of 
mining ground, other things equal, is of course greatest, and thia 
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will bo diminiBlied in proportion to the number of beds which are 
foand to be denuded. Still wlicre a great amount of the upper 
beds has been removed, particular localities, from the greatrich- 
ness of tlie deposits in the strata remaining, have been among the 
most productive in the district. Mineral Point is a remarkable 
instance of this, where most of the mining has been in the lower 
part of the upper magnesian, and in the blue limestone. 

The effects resulting from the general rise to the north are ao 
much involved with those caused by the extraordinary elevations 
that the subject will be best presented by first detailing the latter. 
The first of these elevations, which I 8hall notice, is that along 
Fever (Galena) river. The point of greatest elevation is on that 
river^ about three miles north of Benton, and about E. S4 E. of 
Buzzard's Eoost (Meeker's Grove,) where the upper sandstone rises 
about twenty feet above the surface of the river. In the ravine 
descending north from Meeker's Grove to that river, the blue lime- 
stone is elevated at least thirty feet above the bottom of the ra- 
vine, on its east side, while immediately on the. west side of the 
ravine, the brown rock (lower bed of the upper magnesian) sinks 
below the bottom, the strata on both sides remaining nearly hori- 
zontal ; thus indicating a iault at that point. Proceeding north 
from that point, the lower strata soon disappear, and the different 
beds of the upper magnesian successively occupy the surface ; first, 
the lower bed (brown rock;) then the middle flint bed (at Elk Grove 
village and the Strawberry Diggings;) then the upper bed (at the 
North Elk Grove Diggings,) and this continues to the base of 
the Platte Mounds, where it is overlaid by the blue shale 
and the mound limestone. Proceeding south from the point of 
greatest elevation, the sandstone soon disappears, but the blue 
limestone is exposed generally in the bluffs of Fever river, to a 
point about two miles south of New Diggings. It does not, how- 
ever, sink xmiformly towards the south, but presents a series of un- 
dulations, rising and falling, and that sometimes quite abruptly; 
hut no other instance clearly indicating a fault has yet occcurred. 
to me. The blue limestone sometimes appears more elevated on 
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one side of the valley than on the opposite side, but this may have 
been the result of undulation merely. It also appears along the 
branches of the river to a greater or less distance from their junc- 
tion, particularly along the Shullsburg branch, where the same 
undulations occur as on Fever river. The blue limestone, in its 
progress south, apparently sinks below the level of Fever river, 
but again rises, at least twenty feet above its level, at Buncomb, 
and farther south, alternately sinks below and rises a few feet 
above the river, to its last appearance near the Galena and Chicago 
'road. There would seem, in this instance, to have been an extra- 
ordinary elevation at the point near Meeker's Grove, above men- 
tioned, causing a fault, with a gradual subsidence to the South, 
modified however by local elevations in its progress. This eleva- 
tion would seem to have acted along the valley of Fever river, as 
an axis, throwing up the strata on each side. Thus the higher 
grounds, for about three miles south of Meeker's Grove, immedi- 
lately adjoining Fever river on the west, and in the point between 
that river and the Shullsburg branch, are chiefly occupied by the 
lower bed of the upper magnesian, and the diggings are there 
mostly in that bed. Farther south, the higher beds of that rock 
approach the river, but the diggings there, near the river, are in 
the flint or lower bed, chiefly in the former, and those in the up- 
per bed only occur in the highest grounds, more remote from the 
river. 

The next point of extraordinary elevation is that along the West 
Pecatonica, near Mineral Point. Tlie highest point of elevation 
is apparently in the fork of the Pecatonica and Pedlar's creek, 
north of the Mineral Point and Plattevillo road. The lower mag- 
nesian there rises above the level of the river, presenting low 
blufis (10 — 12 feet high) along its banks. Its exact junction with 
the upper sandstone is there concealed ; a considerable interval, 
•corresponding to its upper portion, intervening. From that point 
the strata sink to the north, as well as to the south. The sand- 
4itone, towards the south, sinks to the level of the Pecatonica, not 
far south of Bonner's branch. The bluffs of the same roek obvi- 
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ously decline towards tlie north, but I have not traced them far in 
that direction. There are> in this district, the same appearances of 
sudden local elevation as in the preceding. Thus on the east side 
of the Pecatonica, opposite Bonner's branch, the sandstone rises bat 
d few feet (5 — 6) above the river bottoms, while not more than two 
miles farther north, it occupies two thirds the hight of a blnff, about 
60 feet high, overlaid by the blue linoestone. At Mineral Point 
village, the blue limestone rises high on the sides of the ridges, 
leaving only a moderate thickness of the flint bed at their summits, 
while the mineral openings are principally in the lower bed of the 
upper magnesian, and in the blue limestone. At the Dreadnought 
Mine, three miles north of the village, the main body of the flint 
bed is present, with its peculiar openings, and at Dodge ville, near- 
ly eight miles north, a considerable portion of the upper bed of 
the upper magnesian is also present. At the Heathcock Mine 
(Linden,) six miles K. W. of Mineral Point, the blue limestone 
rises but a few feet (8 — 10) above the level of Pedlar's creek ad- 
joining. These facts indicate a dip of the strata from the highest 
point of elevation towards the north. A similar dip is observable 
to the west, towards the Platte Mounds, and \o the east, towanits 
the high prairie ridge, separating the east and west branches of 
the Pecatonica. 

Another point of elevation occurs on the East Pecatonica, at or 
near Argyle. At that point, there is an extensive basin, in which 
xise several low ridges, either composed entirely of sandstone, or 
of sandstone capped with the blue limestone. Different branches 
of the river here meet, from the north and the east, and along them 
lines of elevation may be traced, for several miles, in bluffs of 
sandstone, gradually sinking from the centre, but subject to looal 
elevations, as in the preceding districts. This centre of elevatioii 
is bounded on the north by the high ridge extending west from the 
Blue Mounds, on the east by a range of high prairies extending 
doath-east from the Blue Mounds towards Monroe, and on the west 
1^7 the ridge separating the east and west branches of the Peet- 

tunica. 
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Beturning towards the west<, another point of elevation ocenrB 
on the waters of the Platte, the centre of which is apparently on 
the Big Platte at Bald Bluff in EUenborough, where the lower 
magnesian rises nearly a hundred feet above the level of the river. 
The exact line of junction with the sandstone is there concealed 
by the earthy slope covering the upper bed of the lower magn^ 
sian. The next lower bed of that rock rises in a low bluff from 
the water's edge. In tracing down the Big Platte, the lower mag- 
nesian appears to rise about 30 feet above the river level at the 
Red Dog bluff, and not more than 10 to 12 feet at the ferry on 
the Galena and Potosi road. At the latter point, the sandstone 
forms alow ridge in the valley of the Platte, on the west. This is 
below the junction of the Big and Little Platte rivers, and in this 
Ticinity, the different strata appear at a higher elevation on the 
west than on the east side of the river, the upper surface of the 
ftue limestone, on the east, appearing but little higher than that of 
the sandstone on the west. This point of elevation is connected 
with that on the Mississippi, by which the sandstone is raised above 
tile water level from Sinipee to some distance above Potosi, and 
the blue limestone, towards the south, to a point, on the east side^ 
near Gregoire's Ferry (opposite Dubuque,) but on the west side, 
only to Eagle Point? (above Dubuque ;) the strata being there 
apparently most elevated on the east side of the river. On 
the north, I have not had an opportunity of tracing the limits of 
this centre of elevation. On the east, it extends to the vicinity 
of Platteville, and is limited by the country adjoinihg the Platte 
Mounds, and on the south, it is confined by the high prairie 
between the Mississippi and Fever river, near the centre of 
which rises tiie Sinsinawa Mound. 

Another centre of elevation apparently occurs on Grant riveri 
aonth-east of Beetown, near the junction of Pigeon creek« At 
that point the sandstone is elevated 30 — iO feet above the river^ 
while lower down on the same river, at Waterloo, it is not ex- 
posed. The same is. true on Eattlesuake creek, towards the west^ 
i^d on the Beetpwn branchy towardQ the northweat ; only t}i«^ 

4 
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bine limestone appearing there at the sni*face. On Bojce's creek, 
south-east, towards Potosi, the blue limestone appears more ele- 
vated than in the vicinity of Potosi, as if within the limits of this 
centre of elevation. These limits are apparently the ridge of 
Boyce's prairie on the east, the high ridge between Grant river 
and Cassville on the south-west, and Blake's prairie on the north- 
west. 

The excavations in the mines, in the vicinity of these extraordi- 
nary outcrops of the lower strat^, are a farther proof of sudden 
elevations of the strata; the shafts being often sunk in the upper 
strata to a greater depth than would be sufficient to reach the 
lower, if the range of the latter from their outcrop was horizontal. 

From the details of the above arrangement, some idea may be 
formed of the manner in which the different strata occupy the 
surface in the mineral district. On the higher portion of tlA 
ridges and prairies bounding the centres of elevation, the upper 
bed of the upper magnesian occupies the surface ; most so to- 
wards the south, conformably with the general dip to the south. 
On some of the higher points, even remains of the pipe clay, with 
its fossiliferous layers, are observable, as already stated. These 
I have observed most distinctly at different points on the high 
prairie between the Mississippi and Fevergiriver, both in Wiscon- 
sin and Illinois ; on the higher grounds at the Blackleg Diggings, 
on the line of the two States ; and on the high ridge east of the 
Mississippi, north of Cassville. Throughout these higher dis- 
tricts, the diggings are in the upper bed of the upper magnesian. 
•On approaching the centres of elevation, or the general northern 
outcrop, a zone occurs, where the flint bed occupies the surface, 
sometimes quite narrow, and at other times, particularly in the 
forks of rivers, more extensive ; the upper bed either thinning off 
gradually, or terminating more abruptly. In the former case, the 
diggings are often both in the upper and flint bed, near the outcrop 
of the latter. Still nearer the centres of elevation or the general 
northern outcrop, the lower bed of the upper magnesian occupies 
a similar zone of the surface, and here the same remarks are appli- 
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cable as in tiie former instance. The blue limoatono, and tlie 
strata underlying it, are generally exposed, in those centres, only 
along the sides of valleys and ravines, and rarely occupy any ex- 
tent of surface. It would require long continued observation to 
collect the facts necessary for a map exactly exhibiting the extent 
of the different strata occupying the surface. Such a map would 
be very useful, not only in determining the mineral value of pro- 
perty to some extent, but also the probable character of soils, from 
the underlying rock. 

In the north- eastern part of the country examined by me, along 
the valley of Sugar river, and west of Rock river between Madi- 
Bon and Janesville (south of the outcrop of the lower magnesian,) 
there has been obviously an extensive removal of the upper strata, 
but not accompanied, as far as I have observed, with such remark- 
able evidences of local elevation as in the mineral district. In 
the valley of the west fork of Sugar river, south east of the Blue 
Mounds (in the town of Primrose,) the lower magncsian rises, how- 
ever, near 30 feet above the bottom of the valley, while the surround- 
ing high prairie ridges are covered by the upper bed of the uppier 
magnesian. From the valley of Sugar river, north eastof Exeten 
to Eock river, north of Janesville, I have observed no appearance 
of the upper magnesian. . It may occupy the surface of the high, 
prairie, extending west from Eock river, at and south of Janes- 
ville, but I have not yet had an opportunity of determining ill • 
It however occupies the surface farther west, at least to the east 
of Monroe. The coilntry north of that prairie, to within 5—6 
miles of Madison, is traversed by numerous ridges, more or less 
isolated, with intervening basins ; the higher ridges, so far as I 
have examined them, overlaid or capped by the blue limestone, 
and underlaid by the upper sandstone ; the lower swells sometimes 
formed entirely of the upper sandstone. I have observed the low 
er magnesian in only one instance in this district, where it was 
readied in an excavation for a well, at sixteen feet, in the plain 6a 
the east side of Sugar river, near the foot of an isolated tabular 
ridge, formed of the upper sandstone overlaid by the blue lime- 



28 

8tone.*'^Thc blno limestone, in this district, sometimes presents all 
its beds distinctly, as in Donaldson's qnarry, nearStoner's prairie, 
Boutli-weet of Madison, and in the Monterey qnarry at Janesville, 
and sometimes only the middle and lower beds, or the lower bed 
only, according to the degree of denudation. In this district, the 
middle bed of the blue limestone has presented only a uniform fine, 
grained root, resembling the upper portion of that bed in the 
mineral district. The compact glass rock has not occurred di©- 
tinctly. Along the northern border of this district of the blue 
limestone and upper sandstone, extends a narrow ridge, occupied 
by the lower magnesian, presenting the peculiar characters of its 
piddle bed, as observed in the mineral district. This ridge ran- 
ges E. S. E. along the south side of Dead Lake, and in anE. S.& 
direction, by the map, from the Wisconsin near Arena. The sand- 
stone quarries, west of Madison, lie 2 — 3 miles north of it^ in a 
parallel range, as if in the position of the lower sandstone. 

I have made these statements in order to correct an error iu 
former reports, which presents a singular anomaly in the outcrop 
of the strata, and might lead to embarrassment, particularly in 
examining the eastern border of the mineral district It has been 
stated by Mr. Lapham, in a communication in Foster and Whit- 
ney's Eeport (P. II, 1851, p. 169,) that the limestone at Janesville 
is the lower magnesian, underlaid by the lower sandstone. This 
has been adopted by Owen, in the map accompanying his last 
Beport (1852j) in which the outcrop of the lower magnesian is 
drawn from a point near the Wisconsin river, north of the Bine 
Hounds, along the east side of Sugar river, south east to Janes^ 
Tille. The limestone at Janesville is clearly the blue limestone, 
presenting its three beds with their distinctive characters and their 
peculiar fossils. The underlying sandstone has as strictly the 
characters of the upper sandstone, particularly at its junction with 
the blue limestone. The same is true at Donaldson's quarry^ 
where all the beds of the blue limestone are present, well charac- 
terized, and the sandstone underlying that and the other mor^ 
nortljiern localities of the blue limestone i^ equally marked as the 
npper sandstone. 
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SURFACE DEPOSITS. 

The rocks, in the mineral district, are overlaid by a deposit of 
earthy materials of greater or lees thickness, in some places to!^a 
depth of more than thirty feet. This consists generally of a strong 
clayey loam, called surface clay, of a light brown color, forming 
a subsoil at once free and retentive, and itself fertile. Formed ap- 
parently by subsidence from still water, from the decomposition of 
the upper rocks of the district, in which limestones, alternating, 
more or less with shales, predominated, it has at once the charao* 
ters of a calcareous and argillaceous soil, mixed with suffloient 
silicious matter to render it easy of tillage. It is only in very wet 
seasons that its adhesive quality is found inconvenient. In dry 
Beasons, when other parts of the country, where the soil is lightec 
or more entirely clayey, have suflfered from drought, this district 
has not been affected by it, and has yielded abundantly. It thus 
offers the rare combination of agricultural capabilities of the first 
order, united with mineral resources fully equal. Wherever tb,^ 
limestones form the surface rock, this clayey subsoil prevails* 
Where the upper sandstone is brought to the surface, there is a 
greater predominance of sijicious matter; but -this occurs to a 
small extent in the mineral district. In the valley of Sugar 
river, and in the country extending east from that to Rock rivec, 
north of the parallel of Janesville, where the upper sandstone iS; 
exposed to a larger extent, more sandy soils are frequent, but still 
fertile, and' wherever the blue limestone extends in the Bwella 
and ridges, more loamy soils are observable. 

Beneath the brown surface clay, there is usually found a layer 
of red clay, more or less filled with red or yellow flints, immedi- 
ately overlying the rock, and often found extending to a greater" 
or less depth into the open crevices. It is different from the claya 
occupying the openings and immediately investing the mineral, 
aAd has been apparently formed by subsidQnoe, like the overlying = 
sarface clay. , . ., 
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The mineral district does not appear to have been invaded to 
any extent by the gravel and bowlder drift, which has covered so- 
extensively other parts of the surface in this and the adjoining 
states. Apparently the bold escarpment, backed by the higb 
ridges and prairies, along the south side of the "Wisconsin river 
from a point not far east of the Blue Mounds, has obstructed the 
course of the drift current, and turned it east and south around the 
east point of the ridge at those mounds. An opening near tbe 

* I 

source of Sugar river seems to have given passage to that current^ 
by which large accumulations of gravel drift have been formed 
along the west side of the valley of that river, near Exeter, and of 
bowlder and gravel drift farther east, while scattered bowlders, ua- 
"ttally of no great size, are found in the side valleys, and on the 
slopes of the adjoining ridges and prairies, towards the west, as far 
south at least as the vicinity of Monroe. In the tract of country 
occupied by the blue limestone and upper sandstone, between the 
high prairie, west of Janesville, and the ridge of the lower mag- 
nesian, south of Madison, accumulations of such diluvial drift are 
comparatively small and unfrequent, but with occasional excep- 
tions, while on the north of that ridge they are large and exten- 
give ; that ridge having also acted apparently as an obstruction to 
their progress. My observations in that part of the country, cov- 
ered more or less by this diluvial drift, have been very limited^ 
aiid a farther consideration of its extent must be deferred to a fu- 
ture occasion. The bowlders and smaller rock fragments, compos- 
ing this drift, are chiefly derived from primary and trap rocks,, 
though partly from the flints (hornstones and quartz) accompany- 
ing the limestones, particularly the lower magnesian. Small 
nodules of hematite, and of iron pyrites partly converted into 
hematite, such as occur at the junction of the blue limestone and 
"upper sandstone, are frequently found in this drift and scattered 
on the adjoining surface. 

In the immediate vicinity of the Mississippi, on the surface of 
the higher ridges and prairies adjacent, accumulations of drift are 
occasionally found, in some instances quite extensive, composed of' 
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a fine sand, usually yellow or light brown, as if formed from the 
sandstone adjoining that river towards the north. These are gen- 
erally arranged in hillocks, with intervening round hollows or ba- 
sins, such as are common in drift districts. This sand, on the sur- 
face, is mixed more or less with mould, forming a light soil, butafe 
a small depth is sufficiently pure for mortar. A tract of 2 — S 
square miles, covered with such drift, and remarkable for its hil- 
locks and hollows, extends from the bluffs of the Mississippi to the 
valley of the Great Menominee, S. W. of Jamestown village, and 
similar accumulations are met with on the high lands, adjoining 
the Mississippi, between Potosi and Cassville. On the summits of 
the river blnffs, particularly in the vicinity of Cassville, small 
rolled fragments of the same materials as those composing the 
gravel drift, above noticed, are often profusely scattered. These 
facts indicate the passage of a peculiar drift current along the conrso 
of the Mississippi, and it is worthy of remark, that the points 
where those accumulations are most remarkable are a little below 
two large bends in that river, namely, that from south td south- 
east jast above Cassville, and that to the south between Dubuque 
and Potosi. Such a deflection would naturally cause an eddy, aud 
thus lead to those accumulations. 

MINERAL DEPOSITS. 

The first object of the present survey is the investigation of the. 
Lead Mines of the mineral district, and of the different useful 
minerals connected with them. The previous description of the 
strata is important, as fixing definite limits in mining, and from 
their peculiar connexions with the mineral deposits. 

The metallic ores found in the mineral district are chiefly tbe 
fiulphurets of lead, zinc, iron and copper. Other ores of these 
metals are also found, formed apparently by recomposition from 
the decomposed sulphurets. Such are the sulphate and carbonate 
of lead, the carbonate and silicate of zinc, the sulphate and hydra* 
ted ozyd of iron, aud the carbonate of copper. The black ozyd of 
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maDganese also frequently accompanies the mineral dopomts. Of 
these ores, the Bulphnret of lead (galena) is the most important, 
and thai which has been hitherto the sole object of mining in the 
mineral district, except in one instance (that of the copper, at Min- 
eral Point.) I shall therefore make it the first object of my atten* 
tion, and notice the others only as far as they have an immediate 
connexion with it. The term mineral^ in the mining district, is 
restricted to the ores of lead, and without addition to the snlphu- 
ret, and is the term generally nsed there for the latter. I shall for 
convenience nse it in that sense, in what follows. 

The first subject to be considered, is the manner in which the 
ittfneral is deposited. It is a matter of great interest to determine, 
whether the mineral is arranged in continued veins, or in detached 
aSnd casual deposits. The prospects of mining must be much 
greater, if the former arrangement prevails, than if the latter. 
During the whole course of my examination pf the mines, I have 
made this a particular object of attention, and although inter- 
ruptions m the deposit of the mineral are general^ as I believe is 
the case in all veins, yet the characters of a vein arrangement 
have appeared every- where to predominate. 

The mineral deposits, whatever may be their character, are 
usually arranged along continued lines, having a certain direc* 
tion, thus forming ranges or leads (lodes.) These ranges are most- 
ly combined, in a certain systematic order, into diflferent groups, 
called diggings, between which there is a greater or less extent of 
country in which little or no mineral has been discovered. These 
groups are also connected, in a corresponding order, in more ex- 
tensive series, showing the general prevalence of systematic ar- 
rangement. As little has been done in deep mining, and the 
deepest shafts yet sunk have been abandoned, I have had fewer 
opportunities than I could wish, of tracing the mineral, at the same 
point, through difierent strata. Still in several instances I hare 
followed it without interrnption, or with only such minor interrup- 
tions as are common in veins, through different strata. The min* 
eral deposits exhibit too, in the different strata, peculiar arrange^ 



83 

tnents, which are common to each throughout tho mineral district, 
•ubject only to local modifications; thus showing the prevalence 
of arrangement in a vertical as well as horizontal order. 

The ranges or leads have diflferent directions, which preserve a 
great degree of regularity in the different groups or even more 
extended series. Three different classes of ranges are recognized^ 
according to their direction, namely. East and West, North and 
South, and quartering ; the last intermediate between the two for* 
jner. Of these, the East and West are the most important, and 
apparently have had a leading influence in the arrangement. The 
term East and West is not limited to such as are due east and 
west, or nearly so, but in different groups is applied to the pre* 
dominant ranges having a general east and west bearing, al- 
though in some instances they may deviate]"even 45® from 
a due east and west course. The term North and South is also 
applied to ranges which deviate considerably from a due north and 
south course, but rarely to those which deviate*' more than one 
sixteenth. Quartering ranges (called.^by the miners swithers and 
contras) include all such in a group as do not belong to either of 
the preceding divisions. They are such ranges as meet a leading 
range, particularly an East and West, at an oblique angle ; conse- 
quently when the leading East and West ranges deviate from a 
due east and west course, a due East and West range would be 
considered quartering. 

In general, the space in which the mineral is deposited, or 
through which it is distributed, if of much extent, is called an 
opening. This is sometimes filled with loose materials, and these 
by settling often leave a void between them and the roof, usually 
of no great extent; but in some instances^largerjcavities, or caves, 
have been so formed. In other instances, the"^opeuing is merelj 
a certain extent of the rock, more or less'modified, through which 
the mineral is distributed. Indeed, in nearly all those instances 
in which the openings are filled with loose materials, these appear 
obviously to have been derived from the decomposition of the 
rock, and not from materials deposited subsequently. Such open- 
6 
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ings differ from those in wbicli the rock ia only modified, by the 
greater degree of decomposition the rock has undergone. The 
rock immediately adjoining the openings is usually harder and 
more compact than the rock in general. That included in the 
openings is generally softer and more decomposed, and more or 
less stained with ox} d of iron. Different substances are also de^ 
posited in it, besides the mineral, such as other metallic ores, clay, 
calcareous spar and sulphate of barytes.* Openings, according to 
their direction and the manner in which the mineral is arranged 
in them, are vertical, flat (horizontal,) or pitching (oblique). The 
two first mark an important distinction in the arrangement in the 
different strata ; the vertical openings predominating in the upper 
part of the upper magnesian ; the flat openings in the middle and 
lower portions of the same, and in the blue limestone. 

Althongh there are certain general principles which seem to 
have governed the arrangement of the mineral, yet numerouB 
modifications occur, the details of which may be first given, be- 
fore stating the former. In this detail, I shall commence with the 
arrangements observed in the upper part of the upper magnesian. 
The first and simplest form is that of the crevice. This may be 
either a joint in the rock, marked by an iron stain, or a fissure of 
little width, occupied by a seam of clay, or of ochre and iron rust 
(hematite); the two latter derived from the decomposition of iron 
pyrites, which sometimes, though rarely, is found in their place. 
Though the walls of the fissure are nearly parallel, yet it is usually 
marked by enlargements and contractions of little extent In 
such a fissure, the mineral occurs as a sheet, either closely wedged 
in the rock, or separated from it by a thin seam of clay or iron. 
Such sheets usually conform on their surface to the adjoining sab- 

* Silez, io the form of quartz or otherwise segregated, except as flint, rarely accom- 
panies Uie mineral, or is disseminated in the opening rock. In one of the North and 
Months. tX Skidmore's Diggings, a fine-grained silicions grit accompanied the sheet of 
loineral, as a matrix, arranged in sheet form hetween it and the rock ; and in a browa 
Vick opening, on the west side of Coon Branch, near Benton vilhige, crystalline qaaiti 
"vas found disseminated through the opening rock« in place of the calcareous 
WnXlj dioKminated. 
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stance, but occasionally present a more or less regular form^ 
where the fissure is somewhat enlarged and the sheet is imbedded 
in clay. They are usually less interrupted than other forms of 
arrangement; in some instances, very little interrupted; in otherSi 
more so, when they are called broken sheets. When interrupt- 
ed, they are replaced by clay or iron ore, and sometimes by 
calcareous spar, sulphate of bary tes or zinc ore ; but very rare- 
ly by the three latter in the upper part of the upper magnesian. 
Calcareous spar not unfrequently interrupts the vertical sheets 
in the lower part of that rock, and the mineral, when in contact 
with it, shows the same tendency to regular forms, as when im- 
bedded in clay.* These sheets vary in thickness from a mere 
seam or film to a foot or more, and when even less than an inch 
in thickness, are generally profitable, from their little interruption, 
and when of great thickness, are, from the same circumstance, of 
extraordinary value. They may be either vertical, pitching or 
flat (horizontal;) but the flat sheets are rather parts of a more 
complex arrangement, while the vertical and pitching sheets may 
occur separately. These last are found with all the different bear- 
ings above specified; but the North ^nd South sheets are the most 
common and the most important. Not unfrequently two or more 
sheets are connected ; the rock between them being softer and 
more jointed, and forming properly an opening. In such instan- 
ces, more clay and iron are usually present than where a single 
sheet only occurs. Such sheets often unite, in their course, in a 
single sheet, which again divides, or are connected by cross sheets, 
usually in a quartering direction. In such ihstances, there is gen- 
erally an enlargement at the junction of the sheets, where the 
mineral often assumes its more regular forms, and even loses its 
sheet character, and takes that more peculiar to the wider open- 
ings. 

Vertical sheets have been sometimes worked to a great extent 
and with little interruption, vertically as well as horizontally, and 

* Tbe calcareous spar io soch iiutancen is sometimes distmctljerTstaUiced^particiilarlj 
ivth^form of dog-tooth spar. ■ ^^ 
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have been traced tliroDgh different beds in the same iDstance, and 
in different localitiea have been observed traversing some of all! 
the limestone strata above tlio upper sandstone. I have observed 
audi sheets followed to the depth of 80 — 90 feet through different 
beds of the upper magnesian, and at the lowest depth still contin- 
ued, sometimes increasing in thickness. Others are reported to 
have been followed to the depth of considerably more than 100 
feet and left still going, down.* 

When the crevice is of much width, and its walls are nearly 
parallel, it is called a crevice opening. The space, traversed by 
two or more connected sheets, might be called such ; but the term 
is usually applied to an opening of a foot or more in width, in 
which the mineral occurs in some other form than that of a sheet. 
Buch openings are nearly always quite vertical, but occasionally 
local pitches occur. The walls of such openings are rarely strict- 
ly parallel, but there is usually a series of enlargements and con- 
tractions. This tendency to enlargement and contraction is com- 
mon, and is accompanied more or less by lateral cavities of differ- 
ent size and form. Indeed it may be said that those openings, 
which continue with little variation in width to a great extent, 
vertically or in the direction of their course, are one extreme, and 
that a series of isolated openings or cavities (called pockets,) con- 
nected by mineral seams, such as have been mentioned, ar^ the 
other, between which almost every degree of alternate enlarge- 
ment and contraction may be found. Openings are more rarely 
found of much extent vertically than in the direction of their 
course. Thus in sinking on a crevice, different openings will be 
found, one beneath another, little interrupted in the direction of 
their courae, but generally separated from each other by clo^e rock, 
traversed only by a mineral seam, yet occasionally connected in 
part by long narrow crevices, or by shorter and wider passages; 
the last sometimes rising to a greater or less height above the 



* The largest North and South sheet at the East Blackleg Diggingf? is said to hare' 
Maved down to Vm depth of 140 feet, at the engine shaft, and left still going dojn, 
although with diminished thickoess. 



3T 

tpper opening, and then called chimnejs. In some instances, in*^ 
stead of this series of openings, one beneath the other, separated- 
by close rock, there is only a series of enlargements, corresponding 
to the openings, separated by alternate contractions ; the crevic^' 
remaining open throughout the descent. Different ranges in the 
same group occasionally differ in this respect ; one being marked 
by distinct openings, and another adjacent, only by enlargement* : 
and contractions. Different ranges are also distinguished in the 
same manner, in the direction of their course ; the openings in one 
presenting a series of isolated cavities or pockets, in that direction^ 
separated by close rock, marked by a mineral seam, and in anoth* 
er, only alternate enlargements and contractions. Whenever, in 
such cases, the pockets or enlargements rise to a considerable 
height above the range of the opening, they are also called chim- 
neys. 

Th^se are the most usual forms assumed by the vertical open-^ 
ings in the upper part of the upper magnesian. They commence 
at different depths in the rock, sometimes near or at its upper sur- 
face, sometimes at the depth of miany feet. Where the whole 
thickness of the upper magnesian is present, together with the 
overlying blue shale or pipe clay, I have never seen the crevices or 
openings penetrate the latter, or even the thin bed of schistose lime- 
Btone, called shingle rock, sometimes overlying the thicker layers 
of the upper magnesian. But often the crevice is struck imme- 
diately on entering the thicker layers of that rock, and the open- 
ing soon after, and in some instances, I have observed the" 
openings rise to its upper surface, and immediately overlaid by 
the pipe clay or blue shale. Where these or the upper part of 
the upper magnesian have been denuded, such openings reach tO' 
the surface of the rock, and are called open crevices. More gene*' 
rally, although the crevice may at times be struck at little depth 
in the rock, the opening is not reached till at a greater depth,: 
-which in each group is usually common to all the ranges. This- 
Hiay be' called the level of the openings, and it is at this depths 
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known by cxpcrionco in the different localities, that openings are 
expected.^' 

Hi© openings sometimes gradually expand from a narrow cre- 
vice, but more usually terminate above in a low arch, or are flat- 
roofed. The rock immediately above the opening is called the 
cap, and when one opening lies below another, the rock separat- 
ing them is the cap of the lower. It has been already stated, 
that the rock immediately adjoining the openings is harder than 
the rock generally. Tliis is particularly true of the cap, and when 
in sinking on a crevice, the rock becomes unusually hard, an 
opening is expected. 

The openings, now under consideration, are usually filled with 
soft and loose materials, which seem to have been formed by the 
decomposition of the rock originally occupying them. These are 
usually what are called sand, clay and tumbling rock ; the sand 
derived from the decomposition of the limestone ; the clay, from 
that of shale or clay stone ; while the tumbling rock is but the\|har- 
der and more compact portion of the limestone, which has Foist- 
ed decomposition. In examining these materials, I have almost in- 
variably found the sand and tumbling rock conforming distinctly, 
in their arrangement, to the stratification of the limestone, and the 
clay either arranged as distinctly in the same order, or appearing 
as an original matrix of the mineral. 

I have already stated that the term opening is also applied to 

• * The crevLcefl ore not only iuterrupted above by tlio blue shale and shingle, rock, 
bttt often by many feet of the upper magnesian, and are sometimes etnick only at a 
abort distance above the opening. A mineral crevice usually first shows an iron stain 
on its walls, and lower down a seam of clay or hematite (iron rust,) and often stiU 
nearer the opening, a sheet of mineral, or detached pieces of the same in a sheet or vein 
position, leading to the opening. Often a scam of black ochre (ozyd of mangancw) 
precedes the mineral, indicating its near approach, and the latter, when first met^ is 
usually more or less coated with the carbonate. Not only is it common to find a aoam 
of clay bordering sheets and veins, or otherwise investing the mineral as a matrix, but 
I have observed flat-roofed or low -arched vertical openings lined by a smooth nnbrolceii 
Beam of joint clay, more or less completely investing them, and yet the materiflli 
indofltd, except the mineral and its immediate matrix, arranged conformably to tbettl*" 
tffioation, and appirently altered or modified portions of the rock. 
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limited portions of the rock, less disintegrated, marked by certain 
peculiar characters, and traversed by the mineral, or through 
which it is disseminatecl. In such instances, other substances, 
besides the mineral, may traverse the rock, or be disseminated 
through it, such as other metallic ores, clay, calcareous spar and 
sulphate of barytes.* Iron pyrites is always originally present in 
such portions of rock, and has generally suffered more or less de- 
composition, leading to the disintegration of the rock, and to the 
ferruginous stain common to all openings. The limestone, in such 
openings, even when least altered, appears to be made up of hard 
compact concretions, little or not at all subject to stain or disinte- 
grate, imbedded in a ground of more granular structure, more or 
less subject to stain and disintegrate from disseminated pyrites* 
When this part of th« rock is stained, as is usual, the roct of the 
opening has a peculiar mottled appearance, and is called calico 
rock, in some localities. This is peculiarly characteristic of the 
flat openings in the lower beds of the upper magnesian, particu- 
larly in the flint bed. In the vertical openings in the upper part 
of the upper magnesian, the tumbling rock corresponds to the 
harder unstained nodules or concretions in the calico rock, but 
usually of a much larger size, and the sand to the stained and 
softened ground of the latter. 

In the vertical openings in the upper part of the upper magne- 
sian, the mineral, in general, is arranged vertically. In these 
openings, it shows a greater or less tendency to assume its regular 
cubic form. When its form is more regular, it is called square 
mineral; and when a number of cubes are combined, particularly 
in a sheet, it is called cog mineral. When its form is more irre- 
gular, showing only an approach to its regular cubic form, but in 
more or less detached masses, it is called chunk mineral. 

The cubes or more irregular forms are arranged, in the vertical 
openings, in a certain order, more or less distinct, which may be 
ealled the Vein order. This is most distinct in the East and West 
ranges, but may be traced more or less even in the North and South 
i&eetdy where an approach to the cubic form is observable^ and 
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may be also recognized in the arrangement of the mineral in t]i» 
flat openings. In this order, the cubes or masses deviate from a 
a direct line,altematel7 to the right and left, forming a zig-zag^ 
but in^sucli a manner as to continue the general direction. When 
a crevice is of little width, it is usually traversed bj a single veiii, 
or course of mineral in vein order, usually accompanied by clay 
as its matrix. Bat if this be examined strictly, it will be general* 
ly found double, or divided by a middle seam into two serieB of 
cubes or less regular forms, and the same is equally true of th# 
sheets, which, as I have observed, occasionally in the wider parta 
of their crevices approach the regular form of the mineral. This 
too is often observed where tbe sheets are met by cross crevices. 
When a narrow crevice widens, the single vein divides, each of its 
eymme^cal parts being continued along its wall, or sometimes 
only one of them, the other being interrupted. The surface of 
the mineral next the wall is then lees regular, and conforms ia 
general to the surface to which it adheres; that towards the jmA* 
die of the crevice, which is usually occupied by clay, is more reg- 
ular ; the whole vein^ in this instance, forming a more or less per- 
jfect geode. Where the crevice alternately widens and contracts, 
ilie same alternation will be observed in the arrangem^t of the 
vein. Such geodes or more irregular deposits, in the enlarged 
portions of the vein, are called bunches. In some veins there is a 
greater tendency to form bunches than in others, and in such cases 
the intervening*portion of the vein is usually diminished or even 
isterrupted. The arrangement of the vein thus corresponds to 
ifaiat of the openings. 

Where the opening is wide, and includes considerable masseur 
«f tumbling rock, it may contain several such veins or courseH 
of mineral, separated by the masses of rock, which may either 
«nite, or be connected by smaller cross veins. Sometimes the 
vider vertical openings are traversed longitudinally, to a greater 
or less extent, by one or more vertical masses of rock, called 
key-rocks ; but these rarely divide the openings completely, bnl 
a»s more or less insulated, corresponding to the horses of EnglSahi 



41 

miners. These are particularly connected with an important 
arrangement observed, in several instances, in the upper part 
of the upper magnesian. This occurs, when, in a wide open* 
ing, with a flat or slightly arched roof or cap, the lower part is 
chiefly occupied by one or more key-rocks, rising towards the roolj 
but leaving an interval of greater or less width above. Veins of 
li!iineral rise in the intervals between the walls and key- rocks, <* 
between the key-rocks themselves, and pass over the top of tfaef 
key-rocks in the manner of a flat sheet ; the whole beingj thus con- 
nected. Some of the heaviest bodies of mineral have been found! 
thus- arranged. The lead struck about a year since, at Tumer'il 
Diggings, east of the Sinsinawa Mound, and one of the most product' 
tive for the time it has been worked, is of that kind. In some few 
instances, large bodies of mineral have been found on the surfkce^ 
of the rock, where it had suffered denudation, lying between twV 
vertical veins in the rock ; apparently resulting from such an ar- 
rangement. A remarkable instance of this kind occurred at Set- 
kirk's Grove, west of Benton village, and a similar body of mineral 
WAS found in a ravine, near the lead at Turner's, Ijing on the sur* 
face of the rock, on one side of which at least a vertical vein was 
seen entering the latter. 

An analogous arrangement is observed in the wide openiDgt"! 
e&lled caves, remarkable instances of which occur in the Dubuque 
district: Veins rise there along the sides, and are continued np^ 
Ward^ into the sides of the roof, and at the same time send flat 
sheets along the roof, the two from the opposite sides meeting all 
a middle crevice in the roof, and sending up through it a vertical 
vein, which often presents a geode as it enters the crevice, as if 
formed by the junction of the two. In one instance, where a crosc^ 
section of the roof was exhibited, (at Stewart's cave,) the lateral 
vertical veins sent across other flat sheets through seams in the 
cap-rock to the middle vertical vein. The flat sheets, crossing un- 
der the roof and in the rock above, are generally thinner and morc^ 
interrupted near the middle point between the side and middle 
vertical veins ; a &ct generally observable In flat sheets interposed 

6 
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between vertical veins, as if the formative action proceeded from 
the latter. 

In some instances, in wide openings, where no key-rocks are 
present, an arrangement similar to that in the roof of Stewart's cave 
18 observed in the soft ground of the opening itself ; flat sheets not 
only extending across under the roof, but at intervals below ; the 
opening being then occupied by decomposed rock, arrans^ed con- 
formably to the stratification. Sometimes the flat sheets extend only 
a short distance from the side veins, and in other instances, the side 
veins rise only partly towards the roof, and terminate in flat sheets 
extending but partly across the opening. In one instance, in such 
a wide opening (at the east end of Hughlett's lead, north of Gale- 
na,) a layer of hard rock was interposed in the soft ground in the 
lower part of the opening, as if dividing it into an upper and lower, 
below which a flat sheet extended across the opening, while the 
lateral vertical veins were continued uninterruptedly on its sides. 

The same vertical opening sometimes presents different arrange- 
ments in different parts of its course ; in one part, only a single 
vertical vein, occasionally enlarging into bunches or geodes; and in 
another part, arrangements such as have been last described ; the 
opening enlarging and varying in form correspondingly*. Thus a 
• wide cave opening will sometimes pass at no great distance into a 
narrow crevice opening, and the arrangement of the mineral will 
change from that of lateral vertical veins, meeting by cross flat 
sheets in the roof or below in the opening, to that of a single ver- 
tical sheet or vein. This latter will, in some parts of its course, 
form a proper sheet ; in others, a vein marked by cubes, more or 
less distinct, in regular vein order ; and in others, geodes or bunches, 
and these last either connected by intervening sheets or veins, or 
more or less detached and interrupted. In the latter case, how- 
ever, the connexion may be traced by a mineral seam, more or lesfi 
distinctly marked. 

I have already observed that the same crevice sometimes in- 
cludes distinct sheets or veins, occasionally uniting in one, orcoib- 
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Tiected by cross sheets or veins. In like manner, distinct crevices, 
with their veins, sometimes unite or are connected by cross ere- 
vices and veins. At such points of junction, there is usually an 
extraordinary increase of the mineral, and the smaller vein is then 
regarded as a feeder of the larger. The East and West veins are' 
usually the leading veins, and the North and South and quartering' 
veins are then subordinate and regarded as feeders. But usually 
where cross veins meet a leading vein at such an accumulation or 
bunch of mineral, they extend only a limited distance from it, and 
are rather lines proceeding from it as a centre than feeders contri* 
buting to form it. When a quartering vein meets a leading vein, 
on entering the crevice of the latter it often loms parallel to it for 
some distance, the two connected by a net-work of cross veins, and 
at last uniting in one common vein. In some instances, two par- 
allel leading veins are connected by such quartering veins, and ia 
others, one leading vein will leave its regular course, and pursue a ■ 
quartering direction till it unites with a leading vein adjoining. 
Cross veins are differently affected on meeting a leading vein. 
Sometimes they pursue the same course, without interruption, on 
the opposite side, but more usually they are interrupted (cut off,) 
or else shifted to a greater or less distance. In the latter case^. 
I have sometimes observed particles of mineral disseminated in 
the rock opposite the vein at its junction with the leading vein, 
apparently indicating that the shift was not caused by any shift in 
the rock, of which there were besides no indications. Not unfre- 
quently a leading vein, on meeting a cross vein, will be interrupt-, 
ed or cut off, with its crevice, and apparently shifted by the cross 
vein to another parallel vein. In one instance, I observed an East 
and West vein, from which a quartering vein had proceeded at 
some distance, interrupted in this manner by a North and South, 
and apparently shifted by it to the quartering vein, when the lat^ 
ter became the leading East and West vein. In other instances 
an East and West vein will terminate less abruptly, and be shift- 
ed to another east and west line, commencing there in the same 
manner it had terminated ; the two overlapping each other to some 
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extent, and eometimes connected by a cross vein or Beam neai'their 
termination. TJsaally the cross vein, in ench cases, is emjEtll, and 
serves onlj as a leader from ore East and West vein to the otbei', 
or the connexion is formed only by a seam of ochre or clay. These^ 
arrangements have an important relation to the grouping of vein^ 
and will be farther noticed under that head. 

Another mode of lateral shifting is sometimes observed ini East 
and West vertical ycins, where the mineral is arranged in a serieiT^ 
itf more or less detached deposits or bunches. These last rangem' 
a'direction oblique to the general course of the vein, and usualljT 
thin out at each extremity. Each succeeding bunch overlaps tbe- 
pi^eceding in such a manner that the general course of the vein it > 
eDntinued. 

The mineral in' the vertical openings is sometimes found only 
lifefti' their cap or roof, and sometimes only in their lower part; 
(B(^id<6ttmes both above and below, but not between ; and at other 
tilti€«i more uniformly throughout their whole depth. Not unfre- 
quently it rises and falls alternately in its course, occupying only^ 
a; moderate extent vertically at any one point, but rising and fail- 
ili^toa much greater. The opening, when it is low and capped 
ottci* with hard rock, rises and falls, in such cases, with the mine- 
rtfl. Thii* rising and falling is usually by a succession of flats and* 
pitoh^sj or steps, rather than on an uniform line. A similar ar- 
riflig^ment occurs in the flat openings in the lower beds. Offeli-' 
ihb mineral rises above the common level of the openings in the* 
diittmeys already described (p. 36-7); in such cases forming bunche* 
aft'tbe) intersection of the chimney with the horizontal opening, ex- 
tt^ing upward into the former. 

Flat (horizontal) sheets or veins have been already noticed in 
connexion with the wider openings, both in the soft ground of the 
opening, and in s^ams in the cap rock. In some instances, sucht 
&t sheets have been observed, of considerable extent, overljing & 
number of parallel crevices traversed by vertical ve'ns, and in 
others, of less width, overlying only a single opening or vein* 
'When such a sheet is struck in the uppek* part of the upper mag* 



45 

«©8ian, it IB considered as Indicating the near approach of an open- 
ing or vein. 

More nsnally, in the npper part of the npper magnesian, the 
jEast and West ranges present vertical openings of some width, trav- 
ersed by veins composed chiefly of square (cubic) or chunk min- 
eral, arranged in the vein order above indicated, while the North 
and South ranges are only narrow crevices traversed by sheets, 
marked only rarely by an approach to regular forms. But in some 
instances, similar sheets traverse East and West crevices, and these 
are often combined in groups, intervening between or appended 
to the larger East and West openings. Sometimes a considerable 
width of rock is found traversed, at short intervals, by such verti- 
cal East and West sheets, connected throughout by cross ahoet!?^ 
both vertical and horizontal. These cross sheets, in such cases, are 
usually thinner and more broken, or even quite interrupted, at jtbe 
middle point between the East and West vertical sheets, indica- 
ting that the latter are the leading veins, to which the former are 
subordinate^ The rock thus traversed is usually softer and saom 
stained, at least towards its seams, and may be considered as.fprm*- 
ing.one common opening.* 

In the upper part of the upper magnesian, the crevices and 
openings are usually of less width and more detached than below^ 
and the leading veins arranged vertically, the flat sheets being onljr 
appendages to them. The openings, even when widest, such as 
the large cave openings, are also more generally occupied with 
looser materials, from a great<^r decomposition of the rode 
and matrix^ As we de^^cend to the lower part of the npper bed, 
the openings become wider, although in most instances the vertt 
cal arrangement continues to prevail. In this part of the npper 
bed, very wide openings are found, occupied by portions of the 
limestone rock, either decomposed to sand, or in detached 
harder masses (tumbling rock,) and intersected tliroughout in differ- 
ent directions by mineral veins, usually accompanied with seams 
of clay and iron ; the East and Wcdt vertical veins predominating. 

• An example of thUoccani in one of the ranges of Xorris & Haskins, at Vinegar HiU. 
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The mineral in these veins is usnallj in more or less detached 
mnescs (square and chunk mineral,) but sometimes in thinner 
sheet forms, usually broken. In some instances at least, those re- 
markable bodies of mineral, called patches, found directly beneath 
the surface clay, appear to have been such openings exposed by 
denudation. Those to which I hero refer are no longer worked, 
but are found in the same position in the strata, and in some in- 
stances, in the vicinity of such openings, and from the descriptioa 
I have received, corresponded to them in character.* 

Another class of wide flat openings, called flat sheet mine?, 
are found in this lower part of the upper bed. Here the horizon- 
tal arrangement predominates ; the mineral having a sheet form, 
fiimilar to that of the vertical sheets, and closely wedged in the 
rock, or more usually in a narrow flat crevice, in which it is bor- 
dered by seams of clay or iron, and occasionally interrupted by 
the same, or by calcareous spar. These flat sheets appear more 
subject to interruption than the vertical sheets, and then often form 
a series of lenticular masses, thickest at their centre and thinning 
off towards their edges. They vary, like the vertical, in thick- 
ness, from a" fraction of an inch to several inches, and are con- 
nected by cross vertical sheets, in difl^erent directions, which are 
small and subordinate ; bat occasionally the flat sheet gives out 
as it approaches a vertical sheet, and the latter assumes the place 
and direction of the former. Two and sometimes threo such flat 
sheets are connected together in this manner, the rock between 
them being softer and more stained than that immediately above 
and below, forming properly a flat opening, but not marked by 
the peculiar characters of the opening rock in the flint bed below. f 

In some instances, when from the vicinity of valleys or ravines^ 
or in deep mining, shafts have been sunk through the upper bed in* 



• The Pinney Patch, in the S. W. Plattevillo Diggings, and Jones' range, N. of Elk 
ChroTe« may be referred to as examples, 

t Examples: Harris' flat sheet mine, S. W, of Galena, and Jackson's, on Bull Brands 

(B«DtOII.) 
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to the flint bed, as at ShuUsburg, vertical crevices have been traced 
down through the former into the flat openings in the latter. In 
such cases, in the lower part of the upper bed the vertical openings 
spread ont laterally, and at the same time that they carry down a 
vertical vein, in the middle line, from the crevice above, present 
flat deposits of mineral, similar to those in the flat openings of the 
flint bed, but less extensive ; thus marking a transition from the 
vertical^ openings above to the flat openings in the lower beds. 

The flat openings in the flint bed are remarkable for their hori- 
aontal extent and their arrangement. They vary in width from 
less than ten to 40 — 50 feet, and are wider in some localities than 
in others. Qenerally they are traversed by vertical crevices, 
marked by seams and sometimes by openings in the roof, but thes^ 
are sometimes wanting, and the vertical crevices are then found 
traversing the hard rock between the flat openings. Thus it is 
common at. Benton, to find narrow vertical crevices between the 
wide flat openings, and these last are sometimes arranged in pairs 
with a vertical crevice between ; the interval separating the two 
being much less than that separating them from the flat openings 
adjoining. The two thus combined, with their intermediate crev- 
ice, are considered as forming one range. In one instance (at 
6haw'^ Hollow, S. W. of Benton,) a wide flat opening, without a 
vertical crevice, adjoined on the north a number of narrower flat 
openings, each with its vertical crevice ; but in this instance, the 
whole extent, at least of the latter, might be regarded as one com- 
mon opening or soft ground.- The rock in these flat openings 
usually presents a peculiar mottled appearance, whence it is called 
calico rock in some localities. The cause of this I have already 
referred to. This rock appears to have resulted from the decom-- 
position of a hard blue or grey rock, intersected more or less com- 
pletely by seams of iron pyrites, or rather of rock more or less 
filled with disseminated pyrites, dividing it into small rounded 
nodules, more compact than the intervening seams. This struc- 
ture can not have been derived from the fracture of the rock and 
the injection of the seams, but has been the result of a process of 8e« 
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grogation, by which tho more compact Iimeetono was formed at 
centres, around and between which tho more crystalline portion 
with the pyrites was arranged. The strong tendency of iron pyri- 
tes to decompose, under certain circumstances, particularly when 
minutely disseminated, has caused the disintegration of the lime- 
stone in which it was dispersed, and its own conversion into oxyd 
of iron, giving the stain to that part of the limestone. This hard 
blue pyritlferous rock is still found unchanged, in some of the flat 
openings in the flint bed, as in Champion's level (New Digi^ings,) 
where it occupies the position of the opening or calico rock, and 
like that is more or less productive in mineral similarly arranged. 

Tho mineral in the flat openings is generally arranged in hori- 
zontal courses adjoining the roof or the floor, but sometimes in in* 
termediate positions. Sometimes it forms a connected sheet of 
Bome extent, but more usually occurs in larger or smaller detached 
masses. These are generally more or less convex on one side and 
concave on the other, and are so arranged that the convex aide is 
directed downwards. The concave side usually embraces a por^ 
tion of the limestone harder and less stained, and sometimes the 
mineral is observed more or less completely surrounding the latter, 
but much thicker below than above. In this case, the mineral 
appears to have been formed around the nucleus of limestene in 
the same manner as the iron pyrites, as above explained. The 
courses of mineral are very often if not generally accompanied 
with a layer of flints, usually above the mineral, sometimes below, 
and occasionally the mineral is interposed between two layers of 
them. Sometimes the mineral, when detached and isolated, is 
associated with flint in the same manner. Though the mineral is 
chiefly arranged in flat courses, yet it is often found detached in 
every part of the opening, but is then arranged horizontally, 

yerti( al seams of mineral occasionally pass from one course to 
toother, or traverse the opening as cross sheets, and at the crossing 
of these or even of a barren seam only, there is usually an increase 
of mineral in the flat courses, sometimes enlarging them so as to 
fbrm geodes lined with regular cubes. "When vertical East and 
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West crevices traverse these openings, they nsually carry a vein of 
mineral arranged in vertical order, intersecting the flat courses ; 
but in some instances I have observed such vertical veins on the 
sidesof the openings, inflected under the roof into the horizontal 
course, with an enlargement of the mineral at the turn, sometimes 
forming there a geode. In some instances, the vertical crevicQS, 
which have been traced from the rock above into or between the 
flat openings, have been found to carry mineral more or loss 
through their whole extent ; but in other instances, the mineral 
extends in them little or not at all above or below the opening. 

The lateral limits of these flat openings are generally marked 
by a slight turn in the courses of mineral from a horizontal" to a 
vertical position at the sides of the opening, beyond which the 
rock soon loses its opening character ; thus showing the definite 
extent of these horizontal deposits. 

Some peculiarities, worthy of notice, are observed in different 
localities. In the flat openings at Benton, particularly at Swind- 
ler's ridge, a layer of hard rock, 1 — 2 feet thick, called the false 
cap, immediately overlies the openings, above which is a layer of 
flints, usually accompanied with a flat sheet or course of mineral, 
often of workable value. This layer requires support, and when 
such support is withdrawn, after the opening is worked out beneath, 
soon falls and exposes the mineral above it. The rock above, called 
the true cap, usually remains firm, even in the widest openings. 
In the flat openings at New Diggings, a layer or bed of hard rock 
with flints, about three feet thick, overlies the opening rock, and 
is overliaid by a thin subargillaceons layer, called the grey shale, 
apparently of a concretionary structure, and interrupted by min- 
eral, arranged in a horizontal sheet form, detached or more con- 
nected. The rock above this contains very few flints ; the proper 
flint stratum commencing in the bed immediately below it. A 
layer closely resembling the grey shale in character occurred at 
the Dry Grove Diggings, west of Benton, in sinking on a vertical 
sheet, at the upper surface of the flint bed. 

7 
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Tho flat openings of the flint bed, occupied by the calico rock, 
are found thronghout a largo portion of the mineral district, where 
openings have been worked in that bed, and are the most general 
end characteristic of those in that bed. I have observed them, 
well marked, at Bectown, Potosi, Brnshhill, Platteville, Elkgrove, 
Benton, New Diggings, Shullsbnrg, and the Dreadnought mine 
near Mineral Point. In some of these openings, the rock is much 
more disintegrated than in others; its ground, in such cases, being 
reduced to the state of loose sand, with more or less tumbling 
rock ; while in others, although distinctly marked, the rock is so 
hard as to require blasting. Openings of the former kind are 
called sand openings, and are common at Benton, while at Shulls- 
bnrg openings of the latter kind are more frequent. 

Occasionally in the localities above mentioned, and more so in 
the more eastern diggings, the mineral is collected more in 
bunches, particularly along the line of vertical crevices, and is 
then more accompanied with clay and iron, and more disposed to 
assume regular cubic forms, approaching in these respects the ar- 
rangement in the vertical openings in the upper bed. But in such 
instances, the intervening rock is more or less altered and stained, 
the whole forming a common opening. In some cases, as at 
Ohenaworth's mine, near the Dreadnought (above noticed,) this 
arrangement in bunches, along the lines of crevices, appears to 
have arisen from masses of rock, intersected throughout, as in the 
calico rock, by distinct seams of iron pyrites, accompanied with 
more or less mineral, which by their decomposition form masses 
of ocliry earth and hematite, including the mineral as in the rock. 
These masses are sometimes so rich in mineral as to be very pro- 
ductive. Sometimes they will be found entirely decomposed ; at 
other times, only partly so ; and even in some instances, entirely 
unchanged ; thus showing satisfactorily tho origin of the former 
from the latter, and their relation to the calico rock. It might in- 
deed be expected that where tho pyrites is so concentrated as in 
these instances, it would be less extensively diffused tlirou^h the 
rock, and more segregated in bunches, whereas the calico rock| ift 
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which the pyrites is more disseminated, wonld bo found character- 
istic of larger and more uniform openings. This arrangement in 
bunches is more peculiar to the flat opening?, east of the parallel 
of Shullsburg and Mineral Point; but these openings form ranges 
as regular in their course as the more uniform flat openings far- 
ther west. 

« 

Calcareous spar is generally very rare in the flint openings; but 
occasionally it is found, either disseminated through the opening 
rock, or more frequently accompanying the layers of flint and 
mineral ; the regular order from above downwards, being then 
calcareous spar, flint and mineral. Even in some instances where 
there are no traces of a mineral opening, calcareous spar is found 
accompanying the layers of flint in the same order. I have ob- 
served, in one instance, in Stephens' mine (Shullsburg,) a mass 
chiefly composed of calcareous epar {t^ff^ occupying a large ex- 
tent of an opening, and arranged like the masses of hard blue py- 
ritiferous rock in some openings, as in Champion's level (New 
Diggings.) These masses rise sloping inwards from the bottom of 
the opening to a ridge near the roof, and apparently extend down 
wards in the manner of a lode, but have not been proved in that 
direction, and terminate abruptly or taper out at the extremities. 
The mass of tiflF, in Stephens' mine, terminates abruptly towards 
the west, and apparently tapers out towards the east At its west 
end, it is bordered by a thin layer of hard i'ock, in nearly a verti- 
cal position, as if out of place, but more probably formed in its 
present position by segregation. This layer is traversed by small 
vertical veins of mineral, and in the calcareous spar adjoining, 
which is there more massive, the mineral is found accumulated, 
usually in very regular cubic forms, although closely imbedded in 
its matrix. In some other parts of the mass, similar accumulations 
of mineral were found, but in general the mineral is only sparsely 
disseminated. The entire mass appears to be a portion of the 
rock arranged conformably to the stratification, the greater part 
of it composed of the calcareous spar, disposed in segregative or- 
der through a base of thie granular limestone, through ^bi^ Vs^sc^ 
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pyrites and more or less of copper pyrites are disseminated ; the 
latter also collected at particular points in small bunches. 

The flat openings in the flint bed are usually not more than 
four to six feet in height, particularly the wider and more uniform 
openings, and two openings are generally found, one above the 
other, separated by a layer of hard rock, about two feet thick, 
forming the cap of the lower. In a few instances, a third open- 
ing has been found. These may all be considered as one common 
deposit, with which the flat sheet above the false cap is connected. 
These openings, like the vertical openings in the upper bed, some- 
times rise and fall in their course, by a succession of flats and 
pitches ; or this rising and falling, as in the latter, is only confined 
to the mineral, the opening remaining unchanged. The most uni- 
form flat openings are more or less subject to interruption in their 
course by transverse bars of rock, and in some instances, the de- 
tached portions have a form more or less rhomboidal, analogous 
to the form of the bunches observed in some vertical East and 
West ranges in the upper bed (p. 44:,) and also succeed each other 
in a corresponding order. This is observable in the flat openings 
at Swindler's ridge (Benton,) where the longest diameter is fromi 
north-west to south-east, corresponding to the general direction 
of the ranges (E. S. E.) 

In the lower bed of the upper magnesian, flat openings are 
the most general, and even more extensive than those in the flint 
bed. In some instances, such openings have been worked across 
ttiore than a hundred feet; without reaching their limits. In one 
instance (at A. Looney's level, north of New Diggings,) a side 
drift was carried from the middle crevice near fifty feet before 
reaching the limit of the opening ground. This limit was very 
distinctly marked by a vertical line, the adjoining rock losing at 
once the peculiar characters of that of the opening. I have 
already observed that the rock in the lower bed is less uniform 
than that in the flint bed, and the same is true of the openings. 
The black or brown rock and the green rock, in their diflfereHt 
d&itrjctB) have important comiexionB with these openings, gene^ 
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rally overlying and inclnding them, whence they are nsnally 
oalled the black or green rock openings. In some instances, how- 
ever, the rock in these openings resembles that of the flat openings 
in the flint bed, or the calico rock, and is then more or less accom- 
panied with layers or nodules of flint, which seem to be confined 
to the opening rock, or are at least most abundant in it. But even 
then this opening rock is distinguished from that of the flint bed 
by the great abundance of calcareous spar {t^ff) disseminated 
through it, as is common in the brown rock, and usually more or 
less of it has, by its stain, the character of that rock. When the 
opening rock resembles the calico rock of the flint bed, the ad- 
joining rock is usually very hard and compact, and of a light 
grey color, resembling the hard nodules found in the opening 
rock, particularly of the flint bed, and the more compact layers' 
•of the upper bed of the blue limestone. This adjoining rock is 
destitute of the ferruginous stain and the disseminated tiflf, cha- 
racteristic of the openings. 

Ip this lower bed the mineral is usually found more accompa- 
nied with the sulphurets of zinc and iron than in the two upper 
beds. The sulphuret of iron, or the result of its decompositioUi 
is always present more or less in the openings in the upper bed§. 
Usually the sulphuret has been there converted into the oxyd, 
causing the ferruginous stain and the deposits of ochre and hema, 
tite (iron rust) found in those openings. The sulphuret of zinc 
(black-jack) and the carbonate (dry-bone,) the result of its decom- 
position, are more rare in the upper openings, but arc occasionally 
found tliere, more frequently, so far as I have observed, in the ver. 
tical openings in the upper bed than in the flint openings. But 
there is a class of veins (the flat and pitching sheet veins,) which 
have been traced through all the beds of the upper magnesian 
into the blue limestone, in which zinc ores are usually found 
more or less accompanying the mineral. Not only in these, and 
in those instances where the zinc ores accompany the veins in the 
upper vertical openings, but also in those where they accompany 
the mineral in the flat openings of the lower bed and th^, VA»fik 
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limestone, there is an order of arrangement which I have found 
invariable. When the ores of lead, zinc and iron are all present^ 
the iron ores are arranged in a sheet or layer next the rock, then 
the zinc, and then the lead, in succession, towards the interior of 
the opening. In the Marsden lead, below Galena, (a flat and 
pitching sheet mine,) where the mineral is usually accompanied 
with zinc and iron, this order is distinctly observed, and in differ- 
ent geodes, processes, like nipples, are observed projecting into the 
cavities or geodes between the cubes of the mineral, which are 
found occupied in the centre by a square process from the sheet of 
iron pyrites, like an elongated cube, surrounded with a coatio j; 
from the black-jack, sometimes with points of mineral adhering 
to the surface. The fiat and pitching sheet veins with zinc and 
iron, usually called fiat and pitching dry-bone sheets, have been 
found to commence in the upper bed of the upper magnesias, 
and have been traced down through the different beds of that 
rock and of the blue limestone to the upper sandstone. At the 
west end of the Heathcock range (Linden,)^the same sheet haa 
been followed down from the fiint bed to at least ten feet in the 
upper bed of the blue limestone, and is there found large and 
productive, and without any sign of interruption. These vein& 
appear indeed to be the most uninterrupted, and in some instancea 
have been worked more than twenty years without exhaustion, 
and with a very uniform product* 

The ores of zinc are rare in some of these fiat and pitching 
veins, the mineral being then connected immediately with the 
ores of iron. But where the zinc ores are more abundant, thej 
are sometimes nearly or quite wanting in parts of the vein, and > 
then usually the lead ore is increased in proportion, while in other 
parts of the vein the zinc ores predominate. Thus in one part, the 
vein will be found narrow or divided in the rock of the opening, 
and the mineral more or less disseminated in the zinc ore, so as to 
require separation by crushing and washing ; then, where the vein 

* This is reported of the Heathcock range (Linden) and the Dry-bone mine on Butt 
Bninh (BentoDy) b»tk of which mre still worked toadyantaga 
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is wider, the mineral will form a middle sheet, detached from the 
zinc ore, and where still wider, a geode will be formed and the 
mineral be arranged in cubes on the interior surface' of the zina 
ore. Still farther in its course, the zinc ore will disappear, and a 
thick and solid sheet of mineral be found, separated from the rock 
only by a seam of iron. Such thick and solid sheets are usually 
found on the flats, and the geodes at the turn from a flat to a pitcl)> 
extending more or less along the latter. These flat and pitching 
veins sometimes pitch in opposite directions from the same flat^ 
forming what is called a saddle-back. In some instances, suph a 
flat is apparently at the highest part of the vein, forming a longi- 
tudinal ridge along its middle, from which it pitches on each side, 
either in one uniform slope, or by alternate flats and pitches. 
Such is the arrangement of the sheet in the Heathcock range, 
where it forms aflat, at its summit, in the flint bed, from which it 
pitches on each side into the lower strata ; on the south, at least 
into the upper bed of the blue limestone. This flat is much wider 
towards the west, where Jhe sheet pitches on each side more uni- 
formly, but narrows out towards the east, where the sheet pitches 
uniformly on the north, but on the south, descends more in alter- 
nate flats and pitches, [and apparently divides into 4 — 5 smaller 
sheets, connected in a common opening. In some instances, such 
flats are only on the general pitch of the vein ; the vein rising, 
then turning over a] flat, and then pitching again in its regular 
course. I have not yet had an opportunity of tracing such a vein 
lower than the upper bed of the blue limestone ; but I have been 
informed by J. Bracken, Esq., that such a vein, in the Victoria 
range' (Mineral Point,) was followed down to the base of the bluo 
limestone, and that the accompanying zinc and iron ores were 
even traced into the upper sandstone. These veins, like the verti- 
eal sheets, thus appear ^to have an extensive range through the 
strata, and are not confined to one particular bed, like the flat 
openings in the lower strata, and the more limited vertical open- 
ings in the upper bed of the upper magaesian. 

The flat openings in the lower bed may be divided into thre^ 
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classes: Sand, ochro and dry-bone openings. The first class in- 
cludes those, where the opening rock resembles the calico rock of 
the flint openings, and is usually accompanied with more or less 
flint, like the latter. Tlie mineral is here arranged in flat courses, 
of disseminated horizontally through the rock, as in the flat flint 
openings. These openings too are traversed by vertical crevices, 
(either of more imiform width or forming a series of pockets,) usu- 
ally occupied by loose materials, and adjoining which the rock is 
more decomposed than in the remoter parts of the opening. The 
mineral is most abundant in the loose ground of these crevices, 
and in the adjoining parts of the opening, where the rock is most 
altered. Generally, in the loose ground of these crevices, a much 
greater quantity of iron is found, in the form of unaltered pyrites, 
or recoraposed into ochre and hematite, than in the openings or 
crevices in the upper beds. In some such instances, the iron py- 
rites appears to have replaced the mineral, and extensive bars oc- 
cur in the course of the crevice, in which the mineral is wanting, 
but the iron ores are proportionally more abundant. Such a bar, 
at the west end of A. Looney's level, in the middle crevice of the 
opening, replaced the mineral, after it had continued productive 
for 800 — 900 feet, and in this the ores of iron were found in every 
stage from the original pyrites to the ochre and hematite, exhibit- 
ing, in their change, fine specimens of green copperas, and small 
pockets of alum, where clay was more abundant, and also, though 
more rarely, of native sulphur. This mass is now partly worked 
out, the former character of the opening being resumed beyond it. 
The loose materials in these crevices are arranged conformably to 
the stratification ; the layers of fiints crossing them regularly in 
the line of those in the adjoining rock, only sometimes slightly 
lowered by the settling of the materials. This loose ground dif- 
fers from the adjoining rock only by a greater proportion of clay, 
sometimes forming layers, or segregations investing the mineral as 
a matrix, and by the quantity of iron intersecting it in the manner 
already described (p. 47-8.) The more altered rock adjoining re- 
sembles the corresponding rock in the fiint openings, and is more 
or less disintegrated in the state of loose sand. 
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The ochre openings are characterized by the great abundance of 
iron ore (iron pyrites and the results of its decomposition) slocovOt 
panying them throughout their extent. Clay also abounds in them,^ 
in layers and pockets conformable to the stratification, and Ia 
yearns corresponding to the outline of the opening. This clay ift; 
strongly marked by the smooth joints common to the clay of; 
openings, particularly to the seams of clay which traverse wA 
line them,' and is called joint clay and soap clay, by the miners. 
The latter term is more particularly applied to a bluish clay, breakr 
ing in small jointed fragments, which usually invests the miner^. . 
when imbedded in clay. The mineral, in these openings, i^ eithi 
er arranged in uniform horizontal courses, or in a series of flats an4r, 
pitches, limited to the openings. In the former case, it resemblea,, 
in its arrangement, the mineral in the flat flint openings, but Uk, 
more connected with clay andiron. In the latter case, it is w-. 
ranged more in sheet form, bordered by a sheet of iron, and ire- 
placed by the same, when interrupted. Usually the mineral ia-. 
largest and most uninterrupted on the flats, or on the turn from a flat, 
to a pitch, and is smaller and more interrupted, and often entirely., 
wanting, in the pitches, resembling, in this rcHpect, that in the^ 
flat and pitching veins already noticed. A remarkable instance of • 
thie occurs in a very productive mine, worked by Earnest and., 
Spenceley, on the Shullsburg branch, north of New Diggings^*' 

The zinc or dry-bone openings are, on the whole, the most fre- 
quent in the lower bed, though in some instances more rare, 
particularly in the eastern districts. In these the mineral is ar- 
ranged in sheets, with the ores of zinc and iron, in nearly or quite 
the same manner as in the flat and pitching dry-bone sheets al- 
ready noted. The same order is observed in the arrangement 
of the different ores in relation to the rock, and the same arranger 
ment of the mineral in the sheet, sometimes disseminated in the 
zinc ore, and sometimes forming a separate sheet, between the 

*Ihaye observed in eomo of tlie ochre openings, layers or more detached masses of a 
white limestone, usually much dlsinteg^ted in the state of sand. A similar rock alaa* 
.occurs in the Upper Pipe-day openings in the blue limestone. 

8 
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lateral sheets of zinc, but more nsnallj, in these openings, the 
former. The sheets, in those openings, are sometimes regularly 
horizontal, bat more usually uneven, presenting a series flats and 
pitches or undulations, sometimes along slopes of large extent and 
in different directions, but still limited by the extent of the open- 
ing, both in a vertical and horizontal direction. In some instances, 
although these sheets have been worked to the width of a hundred 
feet, their lateral limits have not been reached, their sides thinning 
out so as not to repay the expense of working. In these dry-bone 
openings different sheets are found, as well as different courses in the 
flat flint openings ; usually one near the roof, and another near the 
floor, and sometimes others intermediate, tlie whole more or less 
connected by cross veins or seams. The opening rock is usually 
very much decomposed and stained, and more or less accompanied 
with seams and pockets of clay, as in the ochre openings. Both 
the ochre and dry-bone openings are traversed by vertical crevices, 
in which the mineral is arranged in vertical vein order, and is more 
regnlarin its form, as in the upper vertical openings. The min- 
eral in these crevices, when they traverse the drj-bone openings, is 
not accompanied with zinc ores, but resembles that in the crevices 
in the ochre openings. Usually the mineral in the flat openings 
is larger and more abundant adjoining the crevices, and in the 
dry -bone openings, the sheet is enlarged, and the mineral more 
distinct from the zinc ore, sometimes even forming geodes. The 
dry-bone and ochre openings generally alternate, either one by one, 
or in successive groups. In some instances, the same range will 
in one part of its course be an ochre opening, and in another, a 
dry-bone opening. I have known the same range commence on 
the west with a mass of iron ore, then become a productive ochre 
opening, and terminate towards the east in a dry-bone opening. 

The great quantity of calcareous spar {t^ff) disseminated in the 
opening rock, and even in the rock generally, in the lower bed,, 
particularly in the brown rock, has been already noticed. In some 
of the openings in this bed, large masses of calcareous spar are 
found, usually in horizontal courses, with more or less of a geodic- 
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arrangement, the crystals aggregated so as to present the appear- 
ance of rounded bosses of a peculiar form. These masses nsnally 
occur along the lines of vertical crevices, and are sometimes found, 
in such cases, in small caves ; the opening being only partly filled 
with the spar and the loose materials accompanying it. Tlie latter 
are usually derived from the decomposition of subargillaceoua 
layers, more or less accompanied with iron pyrites, and sometimes 
with the black oxyd of manganese (black ochre.) 

Beds or bars of pyritiferous rock also occur in the openings of 
the lower bed, more remarkable even than those in the openings 
of the flint bed. They either underlie the opening rock near the 
base of the upper magnesian, or rise in the openings, as has been 
noticed of the bars in the flint openings, and consist of regular 
beds of the limestone, nearly filled with seams and bunches of 
iron pyrites, accompanied with more or less calcareous spar ;* the 
whole forming by its decomposition a bed of ochry earth and 
hematite, and presenting during the process of decomposition the 
same appearances as have been noticed in the bar at the west end 
of A. Looney's level. In one instance (at Blinkiron's mine, north 
of New Diggings,) I observed such a bed underlying the opening, 
and overlaid by a bed of. bluish grey limestone largely filled with 
bunches andgeodes of calcareous spar, in small and often very per- 
fect tabular crystals of great clearness and beauty. 

The openings in the lower bed, particularly in the eastern dis- 
tricts, sometimes present a succession of pockets or bunches tra- 
versing the general opening rock, corresponding to a similar ar- 
rangement in the flint openings. In some instances, I have observed 
such an arrangement in smaller upper openings immediately over- 
lying the large and uniform flat openings in this bed. The brown 
or black rock generally accompanies the openings in the lower bad 
in the south-western districts, and the green rock in the north- 
eastern districts ; whence at Mineral Point and in its vicinity, the 

* The calcareous spar generally forms segregations invested by the iron pyrites, and 
on the decomposition of the latter is sometimes found changed to the sulphate of lime 
(Belenito.) 
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openiDgB in tliia bed are known as the green rock openingSi while 
in the south-western districts they are called the black rock open- 
ings. 

In some instances, detached vertical crevice openings are fonnd 
in the lower bed, traversed by a vertical vein, from which flat 
conrses of small extent (2 — 8 feet) enter pockets in the sides of the 
crevice, showing a tendency to the formation of a wide flat opening, 
traversed by a vertical crevice and vein. These resemble the 
openings of an intermediate character between the vertical and 
flat openings, aliHjady noticed in the lower part of the upper bod. 

Small quantitiefi of copper pyrites have been observed, in dif- 
ferent instances, in the openings in the lower bed, particularly ia. 
the vicinity of Fever river, accompanying iron pyrites or calcare- 
ous spar. Frequent traces of it occur in the masses of iron py- 
rites in the openings of the lower bed at W. Gillet's diggings (Banr 
comb,) and in connexion with the large masses of calcareous spar 
in openings in the same bed, above noticed, in diflferent ran- 
ges between Fever river and the ShuUsburg branch, east of Ben- 
ton. In the latter case, the copper ore occurs near the junction of 
the spar with the rock, where the two are more or less blended, 
much in the same manner as it occurs in the large mass of 
tiff in Stephens' mine (ShuUsburg.) The copper pyrites is al* 
ways accompanied, in these instances, with more or less of the 
green and more rarely with the blue carbonate. The copper ran- 
ges at Mineral Point have also been worked chiefly in the lower 
bed. 

It has been a common opinion tliat the blue limestone cuts off 
the mineral, and this has been understood of the blue limestone of 
Owen, or the formation immediately underlying the upper mag- 
nesian. This opinion has properly no reference to that rock, but 
to beds of hard blue rock found in different positions in the upper 
magnesian, which in many instances have been known to interrupt 
the mineral in its descent, both in sheets and in wider openings. 
This rock is usually more or less intersected with iron pyrites, and 
Jbas been found at the bottom of openings in all the beds of the 
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upper magnesian, and sometimes rising into the openings and 
forming obstructions in their course, or intervening as a bar be- 
tween contiguous openings. It may bo considered as properly an 
opening rock, and when cutting off the mineral, as playing the 
same part as the masses of loose ferruginous materials which inter- 
rupt the mineral in the course of openings or veins, particularly in 
the lower bed of the upper magnesian. I have described the dif- 
ferent openings, in their descent, as forming series at different 
levels ; two in the upper bed (the upper and lower,) the flat open- 
ings in the flint bed, and those in the lower bed (the brown and 
green rock openings.) These beds or bars of pyritiferous rock ap- 
pear to underlie occasionally all of these openings. In sinking on 
a vertical sheet traversing different beds, it is found liable to in- 
terruption on meeting such bars, but not always so ; instances hav- 
ing occurred in which the sheet has traversed them, but usually 
nioj:e or less diminished in its passage. When such a bar under- 
lies an opening, or interrupts a vertical sheet, usually for a certain 
distance beneath more or less of the mineral is disseminated through 
it in particles or seams. I was informed by Mr. Haskins of Dodge- 
ville, that in one instance a vertical sheet, on which he was em- 
ployed, was cut off clean by a floor of blue limestone, only small 
particles and seams of mineral being found in it for a short dis- 
tance below the sheet. On examining the rock, I found it was on- 
ly a modified portion of the common rock of the locality (the flint 
bed of the upper magnesian,) forming such a bar as I have de- 
scribed.* 

The Blue Limestone of Owen is a good mineral-bearing rock, 
and like the upper magnesian, not only has its openings in each of 
its three beds, but is traversed by vertical and pitching sheets or 

* These bars have been met in unking below tbe dijSerent openiDgs, and in following 
down reitical fiheets, and from their great hardness hare discouraged from farther pnrsa- 
ing the mineral downward. From observation it has appeared to me evident that thej 
are parts of a mineral range, in which iron pyrites replaces the mineral, and are of limi- 
ted extent, and need not obstruct the progress of mining. Before attemptiog to work 
through them, it would be well to determine their extent by boring, which might be-ef* 
ftpotod with oomparatiyely little expense* 
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veins,- which in some instances are said to have been traced through 
it to the upper sandstone. I have myself traced pitching sheets 
from the upper magnesian into the upper bed, and vertical sheets 
to the lower bed or buff limestone. Tlie regular openings in the 
blue limestone are wido and flat, like those in the two lower beds 
of the upper magnesian. 

The openings in the upper shell bed are called the pipe clay or 
brown rock openings. The former name is taken from layers of 
clay which traverse the openings, derived from the decomposition 
of the layers of shale which are interposed in the upper bed; the 
latter, from a bed of brown rock, already noticed, immediately 
overlying the upper bed, and forming a more or less immediate 
cap to the openings. These openings are merely a certain extent of 
the rock, which has suffered more or less decomposition, and 
through which the mineral is disseminated in flat courses, usually 
imbedded in the layers of clay above noticed. The rock in tliese 
openings is, on the whole, less stained than in the openings in the 
upper magnesian, and the mineral is less accompanied with iron. 
It is also more regular in its form, sometimes in very perfect cubes, 
but more often tabular, varying in size from very small, called dice 
mineral, to very large ; the latter usually adjoining a vertical crev- 
ice. The mineral, whether large or small, is imbedded in the clay 
or shale, in the same manner as iron pyrites in pyritiferous shales, 
and is either quite isolated, or a series of cubes or tables is arranged 
in horizontal vein order, sometimes forming sheets of considerable 
extent. These openings are usually wide, sometimes equalling in 
width those in the lower bed of the upper magnesian, but in such 
cases the mineral is more confined to the vicinity of vertical crev- 
ices, although the intermediate rock is much decomposed, and 
contains more or less mineral disseminated. In some instances. I 
have found this change in the rock, with the accompanying mio- 
eral, extending only a few feet (6 — 8) on each side of a vertical 
crevice ; the adjoining rock having the usual characters of the un- 
altered blue limestone and abounding in fossils, while in the al- 
tered rock of the opening the fossils are so decomposed as to be 
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hardly distinguishable. In some instances, as in the Irish Dig- 
gings near Mineral Point, the openings in tliis bed are very ferru- 
ginous, and the mineral is then sometimes accompanied with zino 
ores, forming flat sheets similar to those in the lower bed of the 
upper magnesian. In some instances too, masses or bars of hard 
compact rock are found in these openings, intersected by very tliin 
seams of mineral, and with small points of it disseminated, analo- 
gous to the hard blue bars in the upper magnesian. The openings 
in the upper bed have been worked at Mineral Point and Platte- 
ville, north of New Diggings, on the Yellow Stone, and in other 
localities in the eastern districts. In some instances, these 
openings have been very productive, particularly at Mineral 
Point, in the McKnight range, and in Bracken and Murrish's 
range on the Mineral Point branch, south of the village. Near 
Platteville, at the Back-bone (a narrow ridge between the Little 
Platte and the Rountree branch,) the occurrence of dice mineral 
(in the upper bed of the blue limestone) has been long known, and 
openings in that bed are now worked there to advantage. 

The openings in the middle bed of the blue limestone are usually 
called the glass rock openings. They are situated either in the 
lower more compact parts of that bed, the upper fine-grained por- 
tion overlying them as a cap, and more or less stained of a brown 
color, as it approaches the opening, or beneath tht middle part or 
proper glass rock, in the lowest division of the bed, adjoining the 
buff limestone. In the glass rock openings, more variety has 
been observed than in the pipe -clay openings above mentioned. 
In some instances, they are dry-bone openings; the mineral be- 
ing accompanied with zinc ores, forming sheets, arranged as in 
the corresponding instances in the upper magnesian. These sheets 
are generally quite horizontal, though irregularities in their course 
are sometimes observed, particularly where crossed by vertical 
crevices. The same alternations of enlargement and contraction 
are observed in the sheets, as already noticed ; the mineral, in the 
latter case, being disseminated through the zinc ore mostly in 
fhe middle line of the sheeti and in the former, usually foiming a 
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dfgtlnct middle sheet, and sometimes a geode. These geodes are- 
noraetimes occupied in the centre by calcareous spar or sulphate 
of barytes, or by the two in distinct segregations. At the crossing^ 
t)f vertical crevices, there is usually an increase of the mineral, in 
larger and more regular forms. In some of these dry-bone open- 
ings, the sulphuret of zinc (the original ore) has been very little 
changed ; in others, it has been chiefly converted into the carbon- 
ate or silicate (dry-bone.) The former is the case at Haswell^s 
mine, west of Mineral Point village, and the latter at the Falling 
•Spring mine, south of the village. The cause of such a difference 
is not very obvious. The finest specimens of the carbonate of 
2inc yet seen by me, were found in the dry-bone sheets in the 
openings in the blue limestone near Mineral Point, particularly 
at the Irish Diggings. In other instances, the glass rock openings 
are without zinc ores ; the mineral being found under circum- 
■fiHiances similar to those under which it is found in the pipe-clay , 
openings. The greater part of the openings in the South Forked- 
Deer Diggings, on Wood's branch, are glass rock openings of this 
character. Only one dry-bone range (Woffal's) occurs^.in those 
diggings, parallel in its direction to the other ranges. In these- 
openings, there are usually two courses of mineral ; a lower, in a- 
layer of grey shale, similar in its character to the grey shale in the- 
flint openings at New Diggings, in which the mineral is of the- 
same cubic or tabular form and imbedded in the same manner i^s 
in the layers of clay in the pipe-clay openings; and an upper, in 
which the mineral forms a flat sheet, more or less interrupted or 
broken by interposed clay and calcareous spar. These openings- 
are of great width, but low, and the rock between the courses of 
mineral is generally hard, which renders it difficult to work them 
by drifting. 

In a few instances, flat openings of no great width have been 
found in the middle bed, chiefly occupied by masses of calcai*e6n8- 
3par, arranged horizontally between layers of clay with more or less- 
iron and sometimes with large quantities of black oxyd of manga* 
Mse (black ochre.) These closely resemble in structure similar 
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masses of calcareous spar, already described as occurring in the 
lower bed of the upper magnesian. From the settling of the loose 
materials accompanying the spar, there is usually a small vacuity 
below the cap, forming a cave. A remarkable instance of this 
kind occurs iu the middle bed of the blue limestone, just north of 
Quinby's quarry, already referred to. Such openings with calcare- 
ous spar have not yet been found productive in mineral. An open- 
ing of a similar kind, but of greater width, has recently been 
found at Meeker's Grove (Buzzard's Koost) in the glass rock, chief- 
ly occupied by similar horizontal masses or beds of sulphate of ba- 
rytes, accompanied laterally with small quantities of calcareous 
spar. There are two such beds of sulphate of barytes, one above, 
ajiother below, separated by a bed of clay with small points of cal- 
careous spar, barytes and iron disseminated. In these beds of sul- 
phate of barytes, mineral is found firmly imbedded, and in such 
quantity as to be worked to good advantage ; usually of a regular 
form and brilliant surface ; a series of larger more detached pieces 
arranged along the middle of each bed, and a more connepted series 
or sheet of smaller pieces along the sides, above and below. This , 
is the only instance of the kind I have yet observed ; but mineral 
has been found imbedded in sulphate of barytes, in openings in the 
lower bed of the upper magnesian in that vicinity. The glass 
rock openings have been worked most extensively at Mineral 
Point, where some of them have been very productive. 

Openings have been found in the lower part of the lower bed 
or buff Ihnestone, generally wide and flat, and strongly resembling 
good mineral openings in other beds, but have not yet been fair- . 
ly proved. They are sometimes traversed by layers of clay, de. . 
rived from the subargillaceous layers of the rock, and in such ca- 
ses resemble much the upper pipe-clay openings, from which cir- 
cumstance they have been called the lower pipe clay openings. 
In other instances, they are found to contain large quantities of 
calcareous spar, in masses similar to those in some of the glass rock 
openings, with more 6v less mineral and some zinc ore connected. 
Large openings of this kind, in the lower bed, have been reached 
9 
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by sinking below the glass rock opening, at the south Forked-Deer 
Diggings, and at Haswell's mine near Mineral Point, In a few 
instances, near the latter place, considerable quantities of mineral 
are reported to have been taken from openings in the lower bed 
near its outcrops. 

A remarkable opening in the blue limestone occurs at the As- 
pen Grove mine (Shook's Prairie, Green Co.,) apparently travers- 
ing different beds of the rock, and in its character, unlike any 
other which I have examined. It forms a very wide vertical 
East and West crevice, with regular walls, occupied by an opening 
rock, more or less traversed by seams of mineral and iron pyrites, 
distinct or combined, intersecting the rock in a manner similar to 
the arrangement noticed in some of the flint openings (p. 50.) 
The mineral in these seams is composed of small cubes, more or 
less regular, grouped in sheets or small bunches, and is accompa- 
nied by more or less of crystallized carbonate of lead, often very 
distinct and regular. This is sometimes in large quantity, but has 
appeared to me only subordinate to the sulphuret. The opening 
is divided fowards the west by a large key-rock, running out in a 
^pint towards the east, adjoining which the mineral is said to 
have been most abundant. 

The Upper Sandstone, so far as I have been able to ascertain, has 
not yet been found to contain mineral either in crevices or open- 
ings ; but a sheet of zinc ore and iron pyrites at Mineral Point, 
already referred to (p. 65,) is said to have been traced 2 — 3 feet 
into that rock, in the line of a crevice bearing mineral to the base 
of the blue limestone. Copper ore is also said to have been found 
in the sandstone at the depth of several feet, in the same vicinity* 
It is thus not improbable that if the mineral is interrupted in the 
sandstone, ores of zinc and copper may be found there in its- 
place.* 

If the mineral is interrupted in the upper sandstone, it reap- 

*1^e Ulster lead mine (N. Y.) is in a bed of sandstone, interposed between tvo bed^ 
of Umestpne. This fact offers some encouragement to expect that mineral maj jet \» 
foimdin the upper sandstone. 
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pears in the Lower Magnesian. Numerous instances are stated of 
the occurrence of mineral in the lower magnesian in Owen's re- 
ports (1847, 1862,) and several other localities have been men- 
tioned to me by different individuals, near the Mississippi, and in 
the country between it and the Kickapoo, north of the Wisconsin. 
I shall however confine myself here to my own observations. I 
have not yet had time to explore the country occupied by tiie low- 
er magnesian to any extent, and have visited no other diggings in 
that rock, but those in the vicinity of Blue river, known as 01©- 
king's Diggings, These however furnish satisfactory evidence 
that the mineral occurs in that rock, in as proper openings, in as 
large masses, and arranged as regularly as in the upper magnesian. 
These diggings are in the sides of a ravine, 60 — 70 feet deep^ 
leading to the Blue river, about three miles west of Franklin vil-» 
lage. The lower magnesian occupies the sides of the ravine 
nearly to the summit, where it is overlaid by a low bluff of the 
upper sandstone. About three fourths of the descent below the 
sandstone is occupied by a steep slope, formed by the softer upper 
bed of the lower magnesian, below which is another low bluff 
formed by the harder middle portion of the same rock. Thre© 
successive openings, one above the other, appear to occur here in: 
the lower magnesian ; one 8 — 10 feet below the sandstone, anoth- 
er just above the harder middle bed, and a third below the bottom 
of the ravine, in the latter bed, and at the depth of about 70 feet 
in the lower magnesian. The openings appeared partly narrow 
and vertical, partly wide and flat, with appearances of decomposi- 
tion and stain in the rock, deposits of clay and ochre, and arrange- 
ments of the mineral, similar to those in the upper magnesian. 
Flint, such as is peculiar to the lower magnesian, is found in the 
openings, and is connected with the mineral in the same manner 
as has been noticed in the flint openings in the upper magnesian. 
The mineral in these openings generally appeared in more or less 
detached masses (chunk mineral,) often very large, weighing more 
thap 100 lbs ; a few even more than 500 lbs.* It was what i& 



*One mwBB was reported to haye been found weighbg 3000 Ibf. 
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called pure mineral, free from iron and zinc ores, and strongly re- 
sembled that found in the upper vertical openings in the upper 
magnesian. After examining this locality, 1 could not doubt that 
the lower magnesian is a good mineral-beai'ing rock. 

I have thus been able to trace the mineral in a series of crevices 
and openings from the summit of the upper magnesian to the 
depth of 60 — 70 feet in the lower magnesian, and have found all 
the different beds of limestone good mineral- bearing rocks, each 
with one or more openings, besides vertical or pitching sheets or 
veins. The small depth to which mining has been extended does 
not allow one to trace the mineral through the whole of the extent 
downward in any one instance, but wherever circumstances per- 
mit of examination, the order of succession in the openings is found 
to be regular, and in multiplied instances vertical crevices and 
veins have been found passing down from one opening to another. 
It is then probable that the series is generally continued througli 
the whole downward extent indicated, subject only to such inter- 
ruptions as are more or less common in all veins. The arrange- 
ment appears most analogous to that of the lead mines in the 
North of England, where the veins traverse different "beds of 
limestone, separated by beds of other rock (sandstone or grit, 
shale, and toadstone or amygdaloid,) but the mineral is chiefly- 
confined to the limestone, the other beds being generally consi- 
dered barren, and where there is a similar combination of vertical 
crevices and veins with more or less extensive flats, correspond- 
ing to the flat sheets and openings in the mineral district. 

In resuming the statements in relation to the openings in the 
different strata, it will be seen that at least seven well ascertained 
openings, not reckoning their subdivisions, have been found in 
the upper magnesian and blue limestone, namely, two in the up- 
per bed, and one in each of tlie two lower beds of the forrher, 
and one in each of the beds of the latter. The lower nicagnesian 
apparently presents three in the instance above specified : two in 
its upper bed un upper CJid a lower,) corresponding to the two in 
the upper bed of the upper magnesian, and one in the luwer bed 
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at that locality, which is apparently the middle bed of the whole. 
Admitting a third lower bed with its opening, the whole nnmber 
of openings in the lower magnesian would be four, and in the 
whole series of mineral-bearing limestones (upper magnesian, 
blue limestone and lower magnesian,) eleven. 

SURFACE ARRANGEMENT.* 

In exploring the different diggings, it will soon be evident that 
there is a great degree of order in the surface arrangemenj. The 
East and West as well as the North and South ranges will bo 
found combined in groups, the different ranges in which are 
almost invariably parallel. The East and West ranges are obvi- 
ously the leading ranges, to which the North and South and quar- 
tering rangea are appended, but the two latter, particularly when 
arranged in groups, play an important part in the arrangement, 
and either interrupt the East and West ranges, or shift them lat- 
erally to a greater or less distance. But groups of North and 
South ranges are sometimes interrupted and even shifted by a 
single East and West range. The bearing of the leading ranges,, 
known as the East and West ranges, it has already been stated, la 
rarely, if ever, due east and west, even deviating from that course 
as much as 4:6^ in some instances ; but this bearing is uniform in 
each group, and often in an extensive series of groups. In a single 
group of East and West ranges, it will be generally found that the 
ranges have a common limit towards the east and west, but this 
limit is rarely at right angles to the direction of the ranges ; each 
range successively receding so as to throw the limit into a direc- 
tion more or less oblique to that of the ranges. The whole group 
of ranges will thus take a rhombic form, and if we begin at the 
most western point of the group, will bear either north-easterly 
or south-easterly, according as the ranges recede from that point 

* My views ia regard to the surface arrangement were first formed soon after I com* 
menced mj examinations for the American Mining Company in May, 1853, and were 
stated in reports communicated te the Company in July and August of that year« 



70 

on the north or tlio sonth. This is called, bj observing miners, the 
direction of the body or weight of the mineral. A remarkable 
instance of this occurs in the three large ranges, adjoining the 
village of Platteville, on the Galena road, (Flynn's, Bevins' and 
the Rountree range.^ The- north range (Flynn's) extends farthest 
west, and terminates towards the east nearly opposite the middle 
of the next range (Bevins\) which again terminates towards the 
east nearly opposite the middle of the south (the Kountree) 
range ; the body of mineral thus bearing south-easterly. In this 
instance, the successive ranges recede much more strongly than 
is usually the case in such groups. In other instances, such 
strong recessions take place by groups rather than by single 
ranges ; the particular ranges in each group receding but sligbtly, 
while the groups recede in the manner above indicated, or even 
more strongly. An instance of this kind, where the groups suc- 
ceed each other so as to overlap the adjoining but about half the 
length of the ranges, occurs in the body of mineral extending 
firom Vinegar Hill (I11.^ to South Buncomb (Wise.) near the 
State line. In this instance, the groups of East and TTest ranges 
are limited on one side by groups of Xorth ai:J South sheets, 
which shitt apparently by pairs iron: the oast to tlie west side of 
th'^se groups. Tlie l>eanng is to the north-east, Init that of the 
whole body niort? oblique than that of any single group. 

The boarin^ of the bodv of mineral mav be either north-cast- 
teriy or south-easterly avxvxviing jis the rauges or grvups recede 
10 the east vMi the r.orch or south sido o: the mo«>t western point. 
In rfie i:isi3u:^.v at rUttov:lU\ the boariui: is south-easteriv ; in 
that at V:ueg;iu: 11:11, Uvxrth easterly, lu some irstances* ihei« id 
a comblnaiiou of K :h^ the ravi^^s or ;i:rvnu>s rvveviinsr eastward 
firom a ^von jvin:, lv:h on the nv^xth aud south sivus of iu This 
isi^pareatly the c*>o iu the Kxiv oi v.utu^ral a: V:uegar llill, 
which> trv^iu a jv:r.: i.ot far sou:h vM* tlia: looaliry^ n?vNHies east- 
warvl bo:I: ov. t:.e r„ .:h ar.d t>.e south ; :*-.o wlxvo Ivuv makincr a 
bend or ourvo a: th,i: j\^>.xt tVxu north we$: ;o rorth-^^dst in pro- 
c^xLing frv^^x the s».^uth. 
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The groups, in some instances, are not marked by a recession in 
tibe direction of the ranges, but are shifted (heaved) transversely, 
at or near their extremity, the entire width of the group, or only 
partly so. A remarkable instance of this occurs in a body of 
mineral traversing the South Hazel Green Diggings, where the 
bearing in each group is N. N. Easterly, but the successive groups 
shift to the north[to a greater or less extent, and are connected at 
each shift by quartering ranges bearing north-easterly. In this 
instance, the bearing of the entire body is very oblique to that of 
each group, and the groups appear shifted successively to the north 
hj the passage of the quartering ranges. But though in this in- 
atance the successite groups are shifted to the side on which the 
ranges recede eastward, namely, to the north, yet they may be 
shifted in like manner to the opposite side or the south. This occurs 
at the Hoss Diggings, at the northern extremity of the Hazel Green 
Diggings, where the body of mineral appears to fall back and curve 
around from the north-east towards the east and south. In some 
instances, the groups shift alternately to the north and the south, 
preserving in the whole the same general direction, and in these 
instances also, North and South or quartering ranges mark the 
points of shifting. This may be observed in an extensive body of 
mineral bearing E, S. Easterly (the direction of the individual 
ranges,) through Swindler's ridge (Benton.) This may be traced 
more or less distinctly along a line of 2 — 3 miles, showing a 
succession of groups shifted alternately to the north and south, and 
in some instances marked distinctly by cross ranges at the pointil 
of shifting. Thus the eastern group (D. Murphy's) is limited on 
the west by two cross sheets bearing north by west, and is succeed- 
ed, after an interval traversed only by a quartering range bearing 
north-westerly, by another group (Ellis') shifted to the north, and 
this by another (J. Edwards') shifted to the south by a cross 
range bearing south.by west. The same succession may be traced 
still farther west, but less distinctly. In other instances, a 
series of successive groups or ranges will be shifted to the north 
for a certain distance, and then to the south, so as to give to the* 
whole a curved outline, like a bow. An instance of this occursL 
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at Shnllsbnrg, in the ranges on the hill south of the village, more 
particularly in the south range, where the shift is to the north on 
the west, and to the south on the east, in proceeding eastward. 
Other instances of curvilinear arrangement appear to arise from 
successive changes in the direction of the ranges, marked, in some 
instances at least, by the passage of ravines. Ranges or groups 
with such curved outlines are called horse-shoes by the miners. 
The Heathcock range at Linden, and the body of mineral at 
Dodgeville, on which Washburn & Woodman's engine is placed, 
have such an arrangement. 

I have thus far traced the arrangement of ranges into groups, 
and of groups into larger bodies of mineral. But even the lattev 
appear connected in more extensive series, traversing a greater ox 
less extent of the mineral district. In such cases, the different 
orders of succession, above noticed, may be combined ; in one 
part of the series, the groups merely receding to the east, like the 
ranges, and in another, shifting to the north or south across the 
ranges ; the direction, in the former instance, approaching north 
and south ; in the latter, east and west. The different series also ap- 
pear conformable to a certain extent in their outline ; thus show- 
ing a tendency to a gQneral systematic arrangement throughout 
the whole. This more general arrangement will be best pointed 
out in connexion with the detail of the local arrangement, and by 
the aid of the map representing that arrangement 

The relation of the North and South and quartering ranges to 
the East and West ranges is a subject of much interest and impor- 
tance. It has already been observed that the East and West ran- 
ges are apparently the leading ranges, those which predominate 
and give the prevailing direction to the mineral. When the North 
and South or quartering ranges are small and insulated, they are 
often cut off or shifted by the East and West ranges. They are 
then considered as feeders of the East and Wests, but are rather 
only offshoots or branches of the latter. North and Souths and 
quartering ranges, when larger or grouped, frequently either en- 
tirely interrupt or cut off the East and Wests, or cause them to shift 
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to the right or left a greater or less distance. Groups of cross ran- 
ges are frequently placed at the termination of groups of East and 
West ranges, in one or both directions. TVhen the direction of 
the body of mineral approaches north and south, and the success- 
ive groups only recede, or slip by each other, I have sometimes 
observed these groups of cross ranges only at one extremity of the 
East and SVests, and alternately, singly or in pairs, on the east and 
the west. In such cases, they seem to mark the limits of the East 
and Wests, as well on the side where they are placed, as on the 
opposite ; the ranges being limited in the last direction by the line 
drawn between the successive groups on that side. This arrange- 
ment is observed in the body of mineral extending from Yinegar 
Hill to Buncomb. In this instance, it is worthy of note thatlarg^ 
quartering ranges extend from one group towards another, appa- 
rently governed in their direction by the arrangement of the 
North and South groups ; bearing E. N. Easterly, where the North 
and South groups succeed each other from west to east, and 
W. N. "Westerly, where they succeed each other from east to weBt» 

When the groups of East and Wests are shifted to the north or 
south, at or near their extremity, the groups of cross ranges serve 
to connect the contiguous East and West groups at the point of 
shifting. A series of these may be traced, more or less distinctly, 
along the whole course of the body of mineral traversing the- 
South Hazel Green Diggings. 

In some instances, extensive series of North and South groups 
occur, traversing a body of mineral in the direction of its bearing, 
and in these cases, the successive groups are shifted by the pass- 
age of one or more East and West ranges. The entire series may 
be considered as one body of North and South mineral, successive- 
ly interrupted and shifted by the 'East and Wests. Two lines of 
such groups of North and Souths occur in the east part of the 
North Hazel Green (Jefferson) Diggings, where the North and. 
Souths are shifted to the east towards the south, and to the west 
towards the north, by the passage of the East and Wests. In one- 
instance, I observed there a North and South sheet apparently 
10 



rising as it approached the opening in the East and West range, as 
if to pass above it. In other instances, a group of North and 
Souths will be interposed between two corresponding groups of 
East and Wests, generally towards one extremity of the latter > 
the North and Souths stopping short of the East and Wests, and 
even of short North and Souths leading towards them from the 
East and Wests, and the space between the latter, not' included 
in the group of North and Souths, presenting but slight indica- 
tions of mineral. The group of North and Souths, at South Hazel 
Green, known as the Phelps lot, is such an instance. 

Generally, when ranges having different directions meet each 
other, one will predominate, and the other be cut off entirely, or 
if continued, be diminished and soon run out. At the same time, 
there will be usually an increase of mineral at the point of June 
tion. But in some instances, the two apparently interrupt each 
other, leaving a space, at their passage, in which little or no min- 
eral is deposited. In such cases, the different ranges appear 
slightly to affect each other and soon resume their former course. 
Such instances occurred at the crossing of East and Wests and 
iTorth and Souths, in the West Diggings at Shullsburg. 

The most extended bodies of mineral are usually formed by the 
groups of East and West ranges, whether arranged in a series bear, 
ing north easterly or south-easterly, or more directly east and west; 
but in some instances, North and Souths form very extended se- 
ries. Thus a line of North and Souths, may be traced at intervals 
from the large North and Souths at the East Blackleg Diggings, 
which cross the eastern extremity of a large group of East and 
Wests (the West Blackleg,) to the western extremity of the Shulls- 
burg Diggings, at S. Townsend's, where the mineral again takes 
an easterly direction. The series is apparently continued in anoth- 
er body of North and Souths, extending from the East and Wests 
at Shullsburg, 3—4 miles N. N. Easterly, through the Irish Dig- 
gings, to the Stump Grove Diggings, where the East and West 
direction is again resumed. 
• The East and Wests generally form wider openings in which the 
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itiineral is in larger and more detached masses, and in more regular 
forms, wliilo the North and Sonths usually present only narrow 
crevices, traversed by more even and nniform sheets ; but Eaert; 
and Wests not unfrequently take the character of the North and 
Souths and carry sheets, while North and Souths, but much more 
rarely, present wide crevices (carrying large and square mineral, 
like that of the East and West openings,) and even flat openiDgB 
in the lower strata.*^ Wide North and South crevice openings, 
with well marked East and West mineral, have been observed by 
me, at B. Coe's, on the west side of Fever river (north of Benton^ 
in the lower bed of the upper magnesian, and at the Irish D%* 
gings, north of ShuUsburg, in the upper bed of the same rock, and 
a North and South flat opening, crossing one of the regular EaBt 
and West flat openings, at the Brushhill Diggings, in the flint bed. 
East and West sheets are very rare in some districts, but very fi^d- 
quent in others. Thus, at Dubuque and Fairplay, the East and 
Wests are generally crevice openings or wider vertical openings, 
while at Hazel Green, East and West sheets are very frequent, 
grouped with wide openings, as if appendages of the latter. At 
Vinegar Hill, a large group of East and West sheets (81— 10 in 
number) is interposed between two of the wide openings. These 
instances all occur in the upper bed of the upper magnesian. It 
is a question with the miners, whether these groups of East and 
West sheets may not lead to large openings beneath. This has been 
shown to be true at ShuUsburg, where mining has been continued 
from the openings in the upper bed of the upper magnesian into 
the flint bed, and whore different crevices above, bearing mineral, 
have been found to enter a common flat opening below. Generally^ 
in the wide flat openings in the lower strata, several crevices will 
be found to traverse the roof, often carrying sheets of mineral. 

In the different groups of ranges, whether East and Wests oi* 
North and Souths, there will usually be found some one range 

*In one inbtance (at Shaw's Hollow,) I observed a Korth and South sheet terminating 
at a certain depth (in the flint bed,) in a small eaye opening, filled, except near theroof, 
with loose materials contaioing^uch of the black ozyd of manganese (black ochre.) 
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larger than the rest, called the champion or master range. Bntim 
some groups, particularly where the openings are generally large, 
tliis distinction is lees obvious. 

1^ I have already observed that the term East and West is applied 
to the leading ranges, although they may deviate even 45 ® from a 
due east and west course. On comparing the different diggings, 
it will be found that a certain order prevails in the bearing of the 
leading East and West ranges[; the different ranges in each usual- 
ly having a common bearing, and a number of different diggings 
being found combined into a more extended series by the com- 
mon bearing of their ranges. Thus the general bearing of the 
leading East and West ranges is, by the compass, E. 8® K". in 
the Hazel Green, Fairplay and Lower Menominee Diggings, and 
in those in the adjacent parts of Illinois and Iowa (at Vinegar 
Hill, north of Galena, and at Dubuque ;) E. 5® N. in the 
Brushhill, Whig and PlatteviUe Diggings; E. 20^ S. in tlie 
Potosi, Upper Menominee, Patch and Benton Diggings ; also in 
the Shullsburg and Mineral Point Diggings, and in a lai^e ex- 
tent of the eastern diggings, chiefly in the northern part of 
Green county ; E. 10 ® S. in the Cassville and Beetown Diggings ; 
also in the S. E. PlatteviUe and Elk Grove Diggings ; E. 5 ^ S. 
at North Buncomb, Shaw's Hollow and New Diggings ; and S. E, 
in the range of diggings near Fever river, extending from Buz- 
zard's Boost to the Shullsburg branch at Quinby's mill. The bear- 
ing of the ranges has thus an important connexion with the sys- 
tematic arrangement. It should be viewed in this connected man- 
ner to give it interest both in a scientific and practical point of 
view. 

On looking at the map, in which I have attempted to give the 
local arrangement of the diggings, so far as I have examined 
them, a systematic order presents itself, pervading the whole dii^ 
trict, which indicates that the mineral deposits are not casual, 
but regularly arranged. This may be regarded as an important 
confirmation of the facts already stated in relation to the arrange- 
ment of the mineral in veins. My objectg in this map, is not to 



give all the particular rangos, but only the mode of arraugeraent, 
and the relative extent of the diggings. It^includea only that 
part of the mineral district in Wisconsin, already examined, with 
some of the coanscted diggings in the adjoining part of Illinois. 
Had I been able to make a reconnoissance^of the whole of the min- 
eral district, the arrangement would have been more complete, 
and some of the series better filled than they now are ; but such 
as it is, it will serve to illustri\te the view I have taken of the sub- 
ject, and the mode in which I should proceed to investigate it. 

The first point to which I would "direct attention is the occur- 
ence of several extensive connected series of ranges between 
which little or no mineral has yet been discovered. These series 
exhibit a general conformity in their ^arrangement. Beginning at 
the south-west, they first bear northerly, then easterly, and then 
south easterly ; thus forming an extensive curve. I have already 
observed that one of these series (that at Vinegar Hill, 111.) first 
bears north-westerly (N. N". W.) and then north-easterly. This 
course may also be traced in the series next west (that at Hazel 
Green,) and the observations which I have thus far made in other' 
series would seem to indicate this as the general arrangement. ■ 

The different series, which I have been able to trace, are the 
following, beginning at the n^rth-west : 1. That [commencing at 
the Muddy Diggings, north of Cassville, then passing ]^. N. E. to 
the North Diggings, and then east to the Beetown Diggings, where 
it expands particularly towards the north, and towards the east 
shows a bearing to the south-east. This is probably connected 
with the Pigeon Diggings and other diggingsffarther east, north of 
the line of my present exploration. On the south-west, it maybe 
connected with the diggings in Iowa opposite Cassville. 2. That 
extending from near the mouth of Grant river through the differ- 
ent groups of the Potosi Diggings to the Eed-Dog Diggings in a 
north-easterly (N. N. E.) direction; then east by|the Brushhilland 
Whig Diggings to the Plattcville Diggings, where it expands to- 
wards the north; and then in an E. S. E. direction through the 
South-East PJattevillo and Elk Grove Diggings to the Strawberry 
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Diggings, where it is interrupted by a wide extent of prairie far- 
ther east, in which no ranges have yet been traced. This is prob- 
ably connected in range with the diggings west of the Mississip- 
pi, in a direction south from Potosi, (the Macoqueta and Dubuque 
Diggings,) which would farther complete it on that side. 8. That 
commencing near the south line of the State in the Fairplay Dig- 
gings, and extending northerly (first N. N. E. then N. N. W.) 
through the Lower Menominee to the Upper Menominee (James- 
town) Diggings; then bearing E. N. E. through the latter, then 
shifting north-easterly to the Patch Diggings, then passing E. S. E. 
to the Buzzard's Eoost Diggings, and then bearing south-east to 
the Shullsburg branch, north of New Diggings. This is proba^ 
bly eonnected with the Lower Galena Diggings, in the forks of 
Eev^ river and the Mississippi, S. S. E. of the Fairplay Diggings. 
4. That including the Hazel Green Diggings, which may be traced 
from those diggings into Illinois, first S. S. W. then S. S. E. to 
the Upper Galena Diggings (north of Galena.) On its western 
border, in the Hazel Green Diggings, it bears N.N. E, to the How 
Diggings, and then curves around to the E. S. E. through the Bea- 
ton Diggings to Fever river at Benton. 5. That including the- 
Vinegar Hill Diggings, bearing N. N. W. to Yinegar Hill, then, 
north-easterly to Buncomb and Shaw's Hollow, and then easterly 
through the New Diggings. 6. East of the south-east point of 
series 3, the E. S. E. direction of series 4 (at Benton) is resumed at 
Earnest and Spenceley's Diggings on the Shullsburg branch, and 
continued through the Shullsburg Diggings. These are intersect- 
ed by the extensive range of North and Souths leading from the 
Bast Blackleg (connected with a series of East and Wests on the 
East Fork of Fever river) through the North and Souths at Town- 
Bend's and the Irish Diggings to the East and ^ Wests at Stump 
Grove, N. N. E. of Shullsburg. 7. A series of small groups may 
be traced easterly, in a line east from the Strawberry Diggings^ 
through Skidmore's and Halstead's Diggings, by Darlington, to 
Whiteside's Diggings, whence it bears south-easterly to the Wiota 
Digguogs. 8. Another series, commencing at Sing's and th^ 
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Forked Deer Diggings, west of the West Pecatonica, extends first 
E. N. Easterly by the Dukvi's Prairie Diggings to the Yellow Stone 
Diggings, then through these m a general easterly course to the 
East Pecatonica, and to Biggs' and the Badger Diggings, and then 
south-easterly by Shook's Prairie (the Aspen Grove Mine) to 
Skinner's Diggings and others north and east of Monroe. 9. The 
diggings at Mineral Point apparently form part of another se* 
ries, commencing on the south-west at the forks of the West 
Pecatonica and the Mineral Point branch, and thence bearing 
N". N. Easterly, but the course of which I have not yet had an oppor- 
tunity of tracing satisfactorily to the north-east and east This 
series perhaps extends by Dodge ville, Eidgeway and the Blue 
Mounds to Exeter; first bearing K. K. E. to Dodge ville, thea 
east to the Blue Mounds, and then south-east to its termination at 
the valley of Sugar river. 

These series are in some instances connected by intermediate 
groups. Thus the South-West Platteville Diggings may be con- 
sidered as intermediate between series 8 at the Patch Diggings 
and series 2 at the main body of the Platteville Diggings. Oth- 
er instances will be stated in the details following. In no part of 
the mineral district examined, have I observed so great a connex- 
ion, of different scries as at Benton and Kew Diggings, wheire 
several seem to concentrate. 

The grouping of the East and Wests by their bearings does not 
correspond strictly with this arrangement in connected series, but 
has important relations to it. Thus the bearing E. 10° S. pre- 
vails through series 1, as far as yet examined, and in the east part 
of series 2, where it bears E. S. E.; but these two divisions are 
remote and detached. That of E. 20*=" S. prevails in the Potosi 
Diggings in series 2, the Upper Menominee and Patch Diggings 
in series 3, the Benton Diggings in series 4, and the Shullsburg 
Diggings in series 0. These extend across the country in a gener- 
al E. S. E. direction, and include all the diggings in their course^ 
except the south-east point of series 3. The same bearing is ob- 
served in the Mineral Point Diggings and in most of the diggings* 
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east of the East Pecatonica in Green Co., including those in the 
east part of series 8. The bearing E. 8*^ "N". prevails in the ponth- 
west part of series 2, 3, 4 and 5, presenting one great body of 
mineral from west to east, the most remarkable and tliat which 
shows best the predominance of the East and West ranges. Dif- 
ferent ranges are supposed to be continued through the whole ex- 
tent from the Dubuque Diggings on the west to the Hazel 
Green Diggings on the east, and even farther, and some are said, 
to have been traced through by survey. At least it may be af- 
firmed that the series formed in nearly an east and west line, by the 
Dabaque, Fairplay and Hazel Green Diggings, and continued 
throngh those at Benton, New Diggings and Shnlkburg, is the 
most connected and regular and in the whole the most prodnc- 
tire of any in the mineral district. 

Some series of less extent or more interrupted may be traced, 
conforming in their arrangement to the more extended series, and 
perhaps indicating the course of bodies of mineral which hare 
not yet been explored. Thus one such may be traced from a 
group of ranges S. S. E. of Sinsinawa Mound (Gauticr's and oth- 
ers,) N. N. E. by Turner's Diggings to the Findley Diggings on 
the west fork of the Sinsinawa, and to the source of the east fork 
of the same. The large bodies of mineral recently found at Tur- 
ner's Diggings would seem to indicate that farther important dis 
cpveries may yet be expected along that line. Slighter indica- 
tions 6{ another such series may be traced, between the Mississip- 
pi and the Great Menominee, from Gilbert's and Henderson's 
diggings, just south of the State line, by Sinipee to the Wolf 
I^igg^QgS) near Dickeysville (Paris,) west of tlie Jamestown Dig* 
gings. These lines of detached diggings, although, they may be 
as yet of little importance, are worthy of notice, in connexion 
witli farther searches for mineral, or as guides for ];r(>8]>ecting. 

■In tracing the different series, it will be found that the different 
groups succeed each other in a certain order, variously nioditied 
indeed, but yet tending to a general system. The following de- 
tail will serve better to illustrate the arrangement of the series. 
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Thus, following the west border of the first series, it will be found 
to bear north-easterly from the Muddy Diggiogs (1 a) to the KTortii 
Diggings (1 by) and then east to the south-west point of the Bee- 
town Diggings, which first present a large group of East and West 
ranges (the Muscolunge Diggings, 1 <?,) extending northerly along 
the east side of Battlesnake creek. This is marked towards the 
north by a line of quarterings, bearing north-easterly, at Brown's 
range, indicating a recession to the north-east. On the south, this 
group is connected with a group farther east (the Nip and Tuck 
Diggings, 1 d,) in which numerous North and Souths are com- 
bined with fewer East and Wests, marking a similar direction to 
the north. Next succeeds the main body of mineral in this series 
(the proper Beetown Diggings, 1 e,) in the ridge between the Bee- 
town branch and Grant river, and in a position, on the whole, far- 
ther north than the two latter groups. The bearing of this is 
south-easterly ; the more northern ranges extending farther west, 
and the more southern farther east, and this bearing is further 
Inarked by quarterings and North and Souths, bearing in the 
same general direction.^ A detached gronp (Haslett's Diggings, 
1/,) N. N. E. of the north-west point of the proper Beetown Dig- 
^ngs, forms tiie northern limit of this series, and is apparently- 
continued E. S. Easterly in a small group of diggings on the east 
side of Grant river.f 

The series 2 also presents a similar succession of groups. The 
South Potosi Diggings (2 a,) commencing on the east bank of 
Grant river, near its mouth, extend N. N. E. along the east side 
of Rigby hollow to the summit between Potosi (Snake) hollow and 
the waters of the Platte, and from this line bear E. S. Easterly, 
extending much farther east towards the north than towards the 
south ; the group forming a curve, analogous to that of the en- 
tire series, directed towards the Patch and Upper Menominee 
Diggings. After a considerable interval, another group (Craig's 

*Thenui|2^ caUed North and Souths have here a N. W^-*^. B. bearing. 

t Thia last group probably forma a eonaezloii between the Beetown and Pigeon Dig* 

ginga 

11 
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Diggings, 2 h) commences at Baenayiata, whore it is marked on the 
west by a line of North and Souths, bearing aronnd from 
S. S. E. on the south to N. N. E. on the north, and limiting the 
East and Wests in this group on the west. The south-east border 
of this group is also marked by North and Souths bearing N. N. 
Easterlj. This is followed bj a series of groups successiyely 
receding to the east towards the north (Cojle's, Bockyille, Pin- 
hook and Bed Dog Diggings,) the last of which (2 c) terminates on 
the east in a bluff on the west side of the Big Platte. This last 
group is particularly marked by quartering crovices, indicating a 
change in the direction of the series to the east. In the interyal 
from the Bed Dog Diggings to the Platteville Diggings, only two 
considerable groups, the Brushhill and Whig Diggings (2 d — 2 «,) 
bearing nearly east and west, mark the course of the series. The 
Platteville Diggings (2g) then form an extensive body of mineral, 
bearing north-easterly from the South -West Diggings (2/) through 
the line of diggings along the south side of Platteville village, in- 
cluding the three ranges on the Galena road already noticed, to 
two large groups north of the village, successively, receding east 
A line of ranges, east of the village, also bears north-easterly from 
the east point of the group south of the village, extending east, i^t 
its north-east point, in a projection crossed by North and Souths. 
The series is then continued in a direction E. S.E. from the group 
south of the village, through the South-East Platteville Diggings 
(2 h) to the north west point of the Elk Grove Diggings (2 i) at J. 
Phillips' farm. The principal groups in the Elk Grove Diggings 
extend N. N. E. from their south-west point at Hutchinson's Dig- 
gings, along the west side of the west branch of Fever river to 
their north-west point above indicated, and then bear E. S. East- 
erly to the North Diggings near the Elk Grove and Mineral Point 
road. A few more isolated ranges lie south of the latter towards 
Elk Grove village. Farther in the same E. S. E. direction, is a 
large detached group (the Strawberry Diggings, 2J,) on the east 
side of the east branch of Fever river, also extending N. N. E. • 
marked) on the south, by a remarkable change in the direction of 
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the ranges from a south-east to an E. S. E. bearing (that of the 
ranges in the main bodj of the gronp towards the north.) East of 
tiiis group, there is a wide interval in which no ranges have been 
discovered. The series 7 commences at Skidmore's Diggings 
nearly east from the south point of the Strawberry Diggings, and 
in the direct interval between these, traces of mineral have been 
discovered at the Light-Honse tavern, on the Platteville and 
Shnllsbnrg road, perhaps indicating the passage of ranges along 
that line. 

The next series (3) commences on the south with a very exten- 
sive group (the Fairplay Diggings,) extending, along its western 
border, from its S. W. point near the State line, in a I^. N. EL 
direction, with a series of recessions to the east, most strongly 
marked towards the north. This may be divided into two subor- 
dinate groups, separated by the east and west hollow at Fairplay 
village. The South group is divided into two parallel se- 
ries, bearing northerly, in which the ranges generally cor^ 
respond, but separated by an interval in which most of the 
ranges are apparently interrupted or have not been followed* 
The ranges, however, are more connected towards the north; the 
two series uniting in the ridge south of Fairplay village. The 
western series (3a,) along the east side of the Fairplay branch, was 
discovered and worked five years before the other, along the west 
side of the Sinsinawa Mound at the Jamestown Mine.* The most 
northern ranges and the most southern in the eastern series (8J) 
extend or at least have been worked much farther east than the 
intermediate ranges. The Northern group (3^) projects slightly to 
the west at its S. W. point, and then recedes to the east, at first 
more slightly in a number of extensive ranges, and then largely 
towards the north, where it forms a subordinate group of less ex- 
tent from east to west, and terminates in a detached range on A. 
Taylor's farm. From this point the series projects to the N". W.; 
its course in that direction being marked by three successive 
groups of East and Wests, crossed by N". West quartering ranges 

• The diggings in the West teriea were struck in 1841-3 ; those in the East, in 1846-7 j 



Si 

lending towards the west point of the Upper Menominee Dig- 
gings. Of these gronps, the second (the Lower Menominee Dig- 
gings, 3^ is the most considerable. The Upper Menominee 
(Jamestown) Diggings (36,) present a series of East and Wests 
(bearing E. S. E.,) the most southern conmxencing farthest west, 
and the more northern receding successively to the east in gronpp 
overlapping each other more or less, the bearing of the whole 
body of mineral being E. K. E. On comparing the series anbor- 
dinate to series 3 on the east, the first group will be found S* S.E. 
from the S. E. point of the Fairplay Diggings ; the second, east 
of that point; the next (Turner's,) nearly east of the subordinate 
group at the K. E. point of the Fairplay Diggings; the ne:|^ 
(i'indley's,) nearly east of the Lower Menominee Diggings ; aB4 
the last (at the source of the east fork of the Sinsinawa,) E. N. E. of 
the east point of the Upper Menominee Diggings and south of the 
Patch Diggings. The Patch Diggings (3/*,) the next in succesaioii 
to the Upper Menominee Diggings, lie considerably to the N. E. 
of the latter, in a direction towards the Platteville Diggings, and 
occupy an intermediate position between them. They consist 
chiefly of a main body of East and Wests, crossed on the west an4 
east by groups of Korth and Souths, which serve to mark the 
limits in those directions. In the interval between the Patcb 
Diggings and the Buzzard's Roost Diggings, in an E. S. E. direo^ 
tion, T[ have observed only a small group, a little S. E. of the 
forks of the Platteville and Elk Grove roads. The Buzzard's Boost 
I^iggings (3^,) are the commencement of a series of diggings (3A,) 
abeady mentioned, bearing south-easterly across Fever river to 
the Shullsburg branch. These diggings are in the lower bed of 
the upper magnesian and in the blue limestone, principally in the 
former. They include those along the west side of Fever river to 
the Missouri branch near Benton, and those between Fever river 
and the Shullsburg branch to the Benton and Shullsburg road. 
This is the only instance I have yet observed of such a S. E. di- 
rection of the leading ranges. That this direction is not derived 
from the strata in which the diggings are situated is shown by the 
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diflbrent direction of the ranges in the same strata both at Mine- 
ral Point and in the immediate vicinity in the dry-bone diggings 
west of Shnllsburg. The Lower Galena Diggings, in the forks of 
Fever river and the Mississippi, S. W. of (xalena, are in a 8. S. E. 
direction from the Fairplaj Diggings (conformably to the ammge- 
ment observed in series 4 and 6,) but I have not yet traced a 
direct connexion between them. 

Series 4 may be considered as commencing in the TTpper Ga- 
lena Diggings, on the west side of Fever river, adjoining Galena 
on the N". E. It extends north-westerly from these by Comstock*tf 
Diggings to the Gamp Ground, west of the Galena and MineM 
Point road, whence it bears northerly, west of that road, to the 
S. W. point of the Ha^el Green Diggings, in a series of Kort&aaad 
Souths (4a,) combined with East and Wests, particularly towards 
tiie south. West of this line of Korth and Souths are several groups^ 
chiefly of East and Wests, extending towards the Sinsinawa river; 
The Hasel Green Diggings commence near the north point of the 
Hue of North and Souths, just mentioned, in the remarkable bod;^ 
of mineral {i V) traversing them in ah E. N. £. direction, alreadj" 
veferi'ed to. This presents a series of eight groups, shifting success^ 
ively to the north, or to the left, and extending about two milet, 
in an almost uninterrupted series, from the 8. W. comer of flul 
diggings to Bull Branch, on their eastern border. Twolargef 
groups of North and Souths (the northern known as the Phelpit 
lot,) ^ith East and Wests intervening, extend north from the fourfli 
group to a detached sjroup of East and Wests, nearly west of the 
eighth group. North of the S. W. point of this body of Mineral, 
a large group of East and Wests (the Purdy lot, 4 c) projects to 
the west, and not far N. E. of this a series of North and Souths 
commences and extends first along the west border of the maia 
body of the diggings to Culver's group, bearing N. N. E., then 
crosses towards the east side of the diggings (at 4t?,) and is there 
continued to their northern border, first bearing N. N. E. and 
then more directly north. East of this line of Nerth and Souths, 
before its shift to the east, different groups -of East and Wests 
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cross the diggings more or less conformably to the coarse of the 
body of mineral on the south. Farther north (at Jefferson vil- 
lage,) a number of large East and Wests, accompanied with smal- 
ler, particularly on the east, cross the North and Souths, inter- 
rupting and shifting them in their course. Farther north-west, is a 
series of ranges (Rocky Point and Waterloo Diggings,) bearing 
more E. N. Easterly, and the whole series is limited in that direc- 
tion by two detached groups, nearly in line, one of N. N. Easts 
(the Dutch lot,) west of Culver's group, and the other of E. K". 
Easts, on the north, (the Hoss Diggings, 4^,) in smaller groups 
successively shifted to the south, marking the turn of the series 
from north to cast. 

Hie body of mineral along the south border of the Hazel Oreen 
Diggings is continued in a series of groups, also shifting to the 
north, through Langworthy's Diggings to CoonBranch(south-westof 
Benton,) east of which the series is continued in a direction east 
by south towards the New Diggings. East of the North and 
Souths at the north-east point of the Hazel Green Diggings, a large 
group of East and West sheets (the Sheet lot) extends across the 
high ridge west of Coon Branch towards the Benton Diggings, 
and is bordered east by groups of North and South sheets 
(Selkirk's and the Dry-Grove Diggings.) The northern border of 
series 4 bears E. N. E. from the Hoss Diggings to a small group 
of East and Wests^ not far east of the Platteville road, whenee a 
series of groups extends E. S. E. to the east point of Swindler's 
ridge (4/*,) north of Benton village ; more interrupted towards the 
west, a%d more approximated towards the east. These have been 
referred to (p. 71,) as shifting alternately to the north and the 
south through their course. Three parallel lines of ranges, with'a 
similar E. S. E. bearing, occur farther south, towards the Sheet 
lot, the most considerable of which commences on the west in the 
Pole range and extends with some interruptions to the diggings 
at the south end of Benton village (4^.) 

* ThflMit th«ir oommenccment on the west btar B. K. S, and then E.8. B. ina diitel 
lb* WWiivfli tilt fiBgoi It Swl]id]«r*i ridft. 
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Series 5 commences on Fever river near the junction of the 
east fork (in Illinois,) and extends north-westerly to the south-west 
point of the Vinegar Hill Diggings, and then north-easterly again to 
Pever river at Buncomb, forming a well marked curve. This 
part of the series is marked throughout by a succession of groups 
advancing west to Vinegar Hill and then receding east to Bun- 
comb, almost uninterrupted in the latter direction, forming there 
the main body of the series (5(r,) already referred to as showing 
the direction of bodies of mineral obliquely crossing the bearing 
of the ranges (p. 70.) It is also characterized throughout the 
greater part if not the whole of its extent by groups of Korth and 
Souths bordering the groups of East and Wests on the east or 
west This arrangement is remarkable as the North and Souths 
border the East and Wests alternately in pairs on the east and 
the west; quartering ranges, in a corresponding direction, at the 
same time marking the shifts of the North and Souths. At Bun- 
comb, the series divides ; the most connected portion {5h) ex- 
tending north, up Bull Branch, towards the east point of the body 
of mineral crossing the south part of the Hazel Green Diggings ; 
the other (5c) shifting to the east to the west side of Ooon Branchy 
and then continued north through W. Gillet's diggings to the xlig* 
gings at Shaw's Hollow, where it approaches the east point oi 
Langworthy 's Diggings, above noticed. From this point the series is 
continued easterly to the New Diggings {Sd.) In this series, at Bun- 
comb, are two important flat and pitching dry-bone (zinc) mines; 
one (Coxe's) on the west side of Bull Branch ; the other (Gillet's) 
on the east side of Fever river, opposite the north-east point of 
the main body of the series just mentioned. The bearing of the 
ranges in this main body is north of east (E. 8^ K.;) that on 
Ooon Branch, south of east (E. 5^ S. ;) and this bearing is con- 
tinued in a few groups of diggings between Coon Branch and 
Fever river leading from the diggings at Shaw's Hollow to the- 
Kew Diggings, and throughout the latter, which terminate the 
series on the north-east. The series is most largely developed in 
the main body on the south-west and inj the New .DiggiogSi and 
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even more largely in the latter than in the former. Between the 
New Diggingd and the south point of fieries 3, there is a large 
group of East and Wests (the Democrat Diggings, 5^,) between 
Feyer riyer and the Shullsburg branch, in which the bearing of 
the ranges is E. 10^ S., and in nearly the same East — West line, 
farther east, is the great Dowd and Maginnis range, withseT- 
ond accompanying East and West ranges, (^,) limited on the 
east by a large North and South (the Ellis range.) 

The £. S. E. direction of the ranges at Benton is again resumed 
an the north side of the Shullsburg branch, east of the south part 
of series 3, in Earnest and Spenoeley's Diggings (6a,) in the 
lower bed of the upper magnesian. This E. S. £. series (6) is eon*' 
tiniijed in the Shullsburg Dry-bone Diggings (6i,) in the same bed, 
aaid then shifting south across the branch to Townsend's Diggings 
(fiCj) is farther continued, with little interruption, through the 
main body of the Shullsburg Diggings (6e2,) terminated on the ■ 
east by numerous North and Souths traversed by a few East and 
Wests. The diggings in the east part of the series, south of the 
branch, are in the upper and middle beds of the upper magnesian* 
They commence, on the west, in large North and Souths, at Town- 
send's Diggings, which are apparently in the line of the lai^ 
North and Souths at the East Blackleg Diggings, as already 
noticed. Then occurs an extensive group of East and Wests, 
crossed by many North and Souths, some of them extensive, fol- 
lowed by the diggings on the south of Shullsburg village, beyond 
which are the North and Souths terminating the series. The dig- 
gings south of the village have been worked extensively by 
draining in the middle (flint) bed of the upper magneeian, and 
have been among the most productive in the whole mineral dis- 
trict North of the west part of the diggings at Shullsburg vil- 
lage, the Irish Diggings {6e) extend from the Shullsburg branch 
ia a series of groups of North and Souths, .crossed by a few East 
and Wests towards the south, successively shifked to the east or 
to the west, and continued across the summit between the waten 
of Ee;»c t^iTec^and the Podatonica to a group of East and Wests at 
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Stomp GroTe, as already noticed. East of the series 6, there are 
only a few small detached diggings which I have not yet visited. 

The next series (7) is of less importance from the extent of the 
'd^Sgi^S'^ ^^^ ^B arranged conformably to the prevailing order. I 
have already noticed its connexion with the east part of series 9. 
Skidmore's Diggings (7^) the firet towards the west, consists of 
a& extensive North and Sonth range or gronp of ranges, connect* 
ed with a few small East and West ranges. Kext in the series^ 
are two small groups of Korth and Souths at the head of a branch 
of the W. Fecatonica, north of Centre, and then two small groups 
of East and Wests (HaUtead's and Eead's,) lower down the branch. 
The line of the series passes by Darlington, «id after a long it^ 
terval the series is resumed in Whiteside's Diggings (76,) a gronp 
of East and Wests crossed towards the west by several North and 
Souths. There is then an interruption in a south*east direction 
to the Wiota Diggings (7 e,) where two extensive lines of East and 
Wests are closely connected by North and South and quartering 
ranges. The bearing of the body ef mineral is there to the south* 
east, while the quartering ranges bear north-easterly. 

The next series (8) conmienccs on the west in the Forked-Deer 
Diggings, west of the West Pecatonica. Li these diggings,, 
there are at least four parallel lines of East and West ranges, in- 
cluded between Wood's branch on the south, and Bonner's branch 
on the north. In the south line (85,) along Wood's branch, the 
diggings are in the blue limestone ; in 'the other lines (8^,) in the 
middle and lower beds of the upper magnesian. The general bear- 
ing in these diggings is E. S. E. King's Diggings (8a,) on the 
south side of Wood's branch near the W. Pecatonica, are more 
detached, and less regular in their bearing ; presenting two 
groups of E. N. E. ranges, one on the north, the other on the 
south, connected by S. S. E. ranges. The series is continued 
£. N. E. in the Duke's Prairie Diggings (8^,), only a few small 
and detached diggings intervening, such as Pillins', on the east 
«ide of the W. Pecatonica, opposite JBonnei''s branch, and Scott's, 
on Otter creek;, nearly east of King's Diggings ; both in the lower 
12 
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bed of the upper magnesian. The diggings at Date's Prairie pre- 
sent two principal lines of East and Wests, receding east towards 
the north, north-east of which, 1 — 2 miles distant, are two other 
lines of East and Wests (White's and Graham's,) apparently re- 
ceding east towards the south. The series is still farther continued, 
nearly east from the latter, in the Yellow-Stone Diggings, which 
extend in a general direction nearly east and west, 5 — 6 miles^ 
from the Yellow-Stone branch to the E. Fecatonica. This line of 
diggings may be divided into three sections ; one on the west 
8^,) along the north side of the Yellow-Stone, bearing nearly 
east and west ; another extending south-easterly, along the south- 
west side of McClintock's branch ; and a third (8/,) bearing 
nearly east and west from McClintock's branch to the E. Fecaton- 
ica. The course of the series farther east is marked only by a 
few detached diggings, at first bearing more east and west, and 
then more south-easterly to the diggings north and east of Mon- 
roe. The line first shifts to the north to the North Grove Dig- 
gings, west of the E. Fecatonica, then to the south to Biggs' 
Diggings, and again to the north to the Badger Diggings, when it ♦ 
takes a south-easterly direction by the Aspen Grove Mine(8^,) 
Skinner's Diggings and others of less note to a point east of 
Monroe. South of this line is a short detached series of thi-ee 
groups, east of Argyle, including H. and J. Scott's Diggings, 
but apparently in the general line of series 7. 

The last series (9) I have only partially traced at its commence- • 
ment on the south-west in the Mineral Foint Diggings. These 
present a series of East and West ranges, more or less grouped, 
extending from the West Fecatonica across the Mineral Point 
branch to Kocky Branch, and forming a body of mineral 
bearing N. N. Easterly towards the diggings at and west of Dodge- 
Tille. The general bearing of the ranges is E. S. E. (E. 20® S.) 
A port at least of the ranges in these diggings are lead-bearing on 
the west and copper-bearing on the east ; the general body of min- 
eral being thus divided, in the direction of its bearing, into two pa- 
rallel sections. I have not yet traced this series farther north than 
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the Dreadnought Mine, already noticed ; but from a hasty view, 
I have considered it as continued north-easterly to the Dodgeville 
Diggings, and then in a general easterly direction, through the 
diggings at Messersbnrg, Porter's Grove and Kidgeway, to those 
at the Bine Moands, when it apparently takes a south-easterly di- 
rection to Campbell's Diggings, north of Monticello, and the 
Sugar River Diggings at Exeter. The last form a group of East 
and Wests, bearing E, 8. E., and at first receding east towards the 
south, thus forming a body of mineral bearing south-easterly. 
The most southern ranges, however, appear to recede to the west; 
the whole body thus forming a curve. 

The preceding remarks will serve to show that there is a degree 
of orderly arrangement in the succession of the diggings, such aa 
to indicate that they are not merely casual deposits, but parts of a 
connected whole. I have yet been able to make only a general 
reconnoissance, except in the few localities I had examined before 
my engagement in the present survey. Farther opportunity 
would enable me to develope my views in detail 



It may be interesting to notice the different strata in which the 
mineral has been worked in the diggings examined by me. As 
the depth to which mining has been carried on has been generally 
limited by that of the water level, it has rarely exceeded 100 feet, 
and has been usually much less ; in many instances, only 30 — 10 
feet. Consequently only a small depth of rock has been penetra- 
ted in any one instance, and it is thus necessary to judge of the 
probable downward extent of the mineral by a comparison of 
different localities, where different strata are brought to or near 
the surface. This has shown that all the beds of limestone have^ 
in such instances, been found good mineral-bearing rocks, and that 
the openings succeed each other in regular order, and are connect- 
ed by vertical v^ins and mineral crevices, passing from one to the 
other. When the entire thickness of the upper magnesian is pres* 
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entj the diggiogs are confined to its npper bed. Ab the etrata be- 
come denuded, they commence in the lower part of the npper bed 
and extend to the middle bed. When the strata are still more de- 
nnded, thej commence in the middle bed and extend to the lower 
or through that to the blue limestone, or thej even oonunence in 
the lower bed and extend through the Une limestone. It is only 
towards the northern border of the district, where the lower mag- 
nesian is exposed in a deep ravine, that I have observed any ^g- 
gings in that rook. 

In tracing the diggings through the different series, it may be 
stated generally, that in the Muddy and North Diggings mining 
has been carried on only in the upper bed of the upper magnesian; 
in the Beetown Diggings, in the upper and middle beds, and ad- 
joining some valleys and ravines, in the lower bed ; in the Potosi 
IbiggingQy in the same ; in the Brusbhill, Whig and Flatteville 
Diggings, in the upper and middle beds, chiefly in the latter ; in 
the Patch, South-East Platteville and Korth Elkgrove Diggings, 
in the upper and middle beds, chiefly in the former ; in tiie South 
Elkgrove and Strawbeny Diggings, in the middle bed; in the 
Menominee, Fairplay and Hazel Green Diggings, also in the Du- 
buque, Upper Galena and Vinegar Hill Diggings, in the upper 
bed ; in the Benton and New Diggings, in the upper and middle 
beds, chiefly in the latter in the wide flint openings ; in the south- 
east part of series 8, from Buzsard's Boost to the Shullsbui^ 
branch, in the lower bed and the blue limestone, chiefly in the 
former; in Earnest and Spenceley's and the ShuUsburg Dry-bone 
Diggings, in the lower bed ; in the rest of the Bhullsbui^ Dig- 
gings, generally in the upper bed, but in those where depth has 
been gained by draining, as in those at the village and at Townr 
send's, also in the middle bed, at the former in the wide flint 
openings; in the Blackleg Diggings, chiefly in ttie tipper bed, but 
in the deep shafts on the large North and Souths, also in the mid- 
die bed ; in the Wiota Diggings, in the upper and middle beds ; 
in the Soiitk Forked Deer Diggings, in the blue limestone ; in the 
North Forked Deer and King's DiggibgS) chiefly in the lowier 
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bod of the upper magnesiaa; in the Mineral Point DiggingB, in 
the middle and lower beds of the npper magnesian, and in the 
blue limeatone (in the npper and middle beds.) The bine lime^- 
Btone ia there reached onl j in those diggings where the rocks are 
most denuded, namelj, towards the south-west, and adjoining the 
Talleys and ravines ; in the more northern diggings (at the Dread- 
nought Mine,) mining is chiefly confined to the middle bed of the 
upper magneeiau. At Dodgeville, adjoining the village, the dig^ 
gings are in the upper and middle beds of the upper magnesian ; 
at Duke's Prairie, in the same ; at the Yellow-stone Diggings, in 
the two lewer beds of the upper magnesian, and in the blue lime- 
stone, chiefly in its upper bed ; at J. Scott's Diggings, east of Ar» 
gyle, in the lower part of the upper magnesian, and at H. Scott% 
in the blue limestone ; in the other diggings in Oreen Go., chiefly 
in the middle and lower beds of the upper magnesian, and in a 
fsw instances, as at the Aspen Grove Mine, in the blue limestone. 
It may be just added, that in the Heathcock range (Linden) the 
mineral has been chiefly worked in the middle and lower beds of 
the upper magnesian, but has been recently followed into the 
upper bed of the blue limestone. 



Copper ores (the snlphuret and carbonate) have been found in 
large quantity in the mineral district (south of the Wisconsin) on- 
ly at Mineral Point Smaller quantities have been found in 
other localities, particularly at Lost Grove, west of Mineral Point, 
and A — 5 miles south of Wiota, but these I have not yet visited. 
I have already noticed the occurrence of small quantities of cop- 
per ore in the openings in the middle and lower beds of the up* 
per magnesian, particularly in the middle bed at Shullsburg, and 
in the lower bed on Fever river, at Buncomb and north of Kew 
Diggings. Traces of copper are said to have been found at the 
Wolf Diggings (west of Jamestown,) in the upper bed. 

The copper ores at Mineral Point occur distinct from the lead 
ore, in ranges apparently in the same Eitst — West line with cor- 
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responding lead ranges; the same ranges being lead-bearing on the 
west, and copper-bearing on the east ; the lead and copper ores 
being at the same time more or less intermixed at the point of 
junction. There are thns presented two bodies of mineral, lead 
on the west and copper on the east, bearing N. N. Easterly across 
the bearing of the ranges. The width of the body of copper ore 
is apparently 1 — 2 miles. Both the vitreons and yellow sulpharets 
are found in the rubbish, more or less accompanied with iron py- 
rites ; but as none of the ranges are now worked, their relative 
proportion cannot be determined. The earth from the openings 
has a deeper red tint than that from the lead openings, where such 
a tint would be considered unfavorable. The arrangement of the 
body of copper ore, in this instance, across the bearing of the 
ranges is very remarkable, but corresponds with the general trans- 
verse arrangement of the bodies of lead ore, already indicated. 
The copper has been worked here chiefly in the lower bed of the 
nppTer magncsian, but occurs also in the blue limestone. 



I haVe already observed that the original ores, in the veins and 
openings in the mineral district, are apparently the sulphurets, 
namely, of lead, copper, zinc and iron. These ores are more or 
less subject to decomposition, and to recomposition into other ores; 
those of lead least^ of iron most so. 

Thesulphuret of lead is chiefly recomposed into the carbonate; 
the sulphate being rarely obsei^ved. The carbonate sometimes 
forms merely an earthy incrustation on the surface of the sulphu- 
ret; but in other instances, the sulphuretis converted to a great- 
er or less thickness, sometimes throughbat its entire mass, into the 
carbonate, still retaining its form unchanged. Sometimes tihe 
earthy coat becomes detached and loose, and is then called min- 
eral ashes. In a few instances, the massive carbonate, still re- 
taining the form of the sulphuret, has been found in large quanti- 
ty, forming bunches in the openings or veins ; in one instance, it 
is said) at Potosi, to the amount of more than 7000 lbs. Orystals of 
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the carbonate are occasionallj found, adhering to the snrface of 
the sulpharet, or occupyiDg cavities in it, generally in small qnan- 
tjj bat in some openings more abandant. The largest qnantitieSi 
I have yet noticed, were in the Aspen Grove Mine, in the blue 
limestone. The formation of the earthy carbonate on the surface of 
the sulphuret is apparently going on at present, particularly on the 
outskirts of the veins. The conversion of the whole or the greater 
part of the sulphuret to a massive carbonate, and the formation of 
crystals of the carbonate, appear to be rather the results of former 
agencies than of those at present operative. The carbonate is called 
white mineral by the miners, and is more easily reduced than the 
sulphuret, though yielding a less percentage of lead, but has not 
yet been found in sufficient quantity to be of much importance. 

The sulphuret of copper is recomposed into the sulphate and 
the carbonate. The former is too soluble and too subject to de- 
composition to be permanent ; the latter generally accompanies 
the sulphuret as a coating, and sometimes in crystals, but not in 
sufficient quantity to be important. Both the blue and green car- 
bonate occur, but the latter is most common. 

The sulphuret of zinc is recomposed into the sulphate, the car* 
bonate and the silicate ; but the former, like that of copper, is not 
permanent. The carbonate and the silicate are permanent, and are 
called dry-bone by the miners. They resemble each other, but 
tiie carbonate is most common and the most important. They ufl*- 
nally replace the sulphuret (black-jack) without much change of 
form, the general arrangement of the vein or sheet being retained, 
but the dry-bone being usually less compact, and sometimes appa* 
rently stalactitic. In such cases, however, it retains very nearly 
the original form of the sulphuret, which exhibits too the same 
botryoidal arrangement. Not unfi^equently the interior of the 
dry-bone is found occupied by the sulphuret unchanged. These 
recomposed ores, of zinc are more abundant in some ranges and 
openings than in others. The sulphuret of zinc has appeared more 
subject to decomposition in the lower openings than in the upper; 
and in the lower openings, it will be found little changed in one 
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XBiigey and mostly convorted into dry-bone in another not far dis- 
tant. The local causes of this difference require farther inrestiga- 
tion to determine. 

The snlphuret of iron is recomposed into the sulphate and the 
bydrated oxyd. The salphate is frequently found in the openings, 
hut like those of zinc and copper, is not permanent, and it results 
in the formation of the oxyd. The ox yd occurs chiefly in the form 
of ochre and the brown hematite. The former is generally too 
much mixed with earth to be of much importance. It gives the 
peculiar stain to the earthy materials and the rock of the openings* 
This varies from yellow to red brown, and the distinction of the 
tints is regarded as of practical importance. A red brown tint is 
considered by the miners very unfavorable for the occurrence of 
mineral, and the ground is then said to be burnt.* An orange tint 
IS considered most favorable for lead, and a redder tint for copper. 
The brown hematite, called iron-rust by the miners, is a very com- 
mon accompaniment of veins and openings. It occurs in very 
various forms, from thin sheets and porous slaggy masses to balU 
arranged in concentric coats .with a radiated fibrous structure and 
botryoidal sur&ce, resembling very exactly the hematite ores of 
Salisbury (Conn.) and of other ore beds in the same range. That 
it is formed by recomposition from the sulphuret, without any ob- 
vious change of form, is very evident in all the diggings where I 
have examined it ; the sulphuret presenting all its different forms, 
and every degree of transition being observable from the unchanged 
snlphuret to the complete change to the hematite ; in some insfan* 
ces, only a film of the hematite coating the sulphuret, and the 
fdiange in others continued gradually to the centre of the mass^ 
sometimes by successive coats, sometimes moi^ by lines from the 
surface to the centre, some of the radiated fibres being found 
changed, and others intermixed with them unaltered. Sulphtir is 
occasionally set free by the decomposition of the sulphuret of iron, 
and is found collected in pockets in the resulting mass. In some 

* Thia metely arises from tke abundance of the bydrated ozyd of iron, resoltiog fttMD 
tfi9 deeompoBition of Iron pyrites. 



97 

instances, calcareous spar occupies cavities in the solphnret of iron, 
and on the decomposition of the latter has been found converted 
into the sulphate of lime. The hematite is sometimes found 
apparently as perfectly formed as in the Salisbury ore beds, and 
in such cases would probably yield a superior quality of iron. 
Care should be taken in selecting such on'y as has been completely 
recomposed, as the presence of sulphur would injure the pro- 
duct. In some of the diggings, particularly in the openings in 
the lower bed of the upper magnesian adjoining Fever river, in 
Benton and New Diggings, large quantities of this ore might be 
obtained, sufficient perhaps to feed a furnace, and even the ochry 
earth of the openings might in some cases be rich enough in iron 
to be reduced to advantage. 

The earthy black oxyd of manganese (black ochre of the 
miners) is often abundant in the crevices and openings, and is con- 
sidered a good indication of the presence of mineral. It is usual- 
ly found accompanying or imbedding the mineral in the foim of a 
matrix, but is sometimes found filling cavities or geodes in its in- 
terior. These facts seem to indicate it of contemporary formation 
with the mineral, and analogy would lead to the conclusion that 
its original form was the snlphuret, and that its present form has 
resulted from the decomposition of the latter. The snlphuret of 
manganese is said to have been found in the lead mines of Missou- 
ri, but I know of no instance in which it has been found in the 
mineral district. 



The ores of zinc, although very abundant in many instances, 
particularly in the flat and pitching sheets, and in the lower open- 
ings, have never yet l;>eeii turned to any account. There cau be. 
no doubt that they must be hereafter sources of profit, when we 
consider the large and increasing demand for zinc, both in its me- 
tallic form (sheet zinc) and as an oxyd (ziAc paint.) The zinc ores 
found in the mineral district may all be used to advantage. The. 
dry-bone (carbonate an4 silicate) is most easily reduced, and can 
18 
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be readily conyerted into the cxjd, and wiUthiiB probid^ly be the- 
first to attract attention, bnt the black-jack (snlphoret) oontaina 
the greatest proportion of zinc, and maj soon becoz^ideredieqoal^ 
ly available. The proportions of zinc in the three orea ar^ : in the 
carbonate 61.6, in the silicate 53.12, and in the sialphnret 66;72>) 
that of lead in the snlphnret of lead (galena) is 86.55^ The fMstoal^ 
product of lead from the snlphnret is considerably Jess; >fiiQm 
average specimens of the ore, abont 70. It wonldnot be- nnreat 
sonable to consider the zinc ores as containing no greater propOTf 
tion ol impurities than the lead ore, and thus the relative- prodoet 
of the pnre ores may be properly taken for comparieoh.-' ^e 
price of zinc is now rather greater than that of leadj in- the *j^Nh 
portion of about 6 to 7. As soon as an easy connexion is foro^d 
between the deposits of the zinc ores in the mineral district .f^id 
the coal beds in Illinois by nieans of railroads, it may be r^a^p^ar 
bly expected that these ores will become objeisti^ ol impoYtaniQe: 

• The Galena branch of the IHinois Central Bailroad,'Wrth'&e' 
Shullsburg and Mineral Point branches, would openanimmedifittn 
oonnexion betv. een the coal mines near La Sall^ and tivk) of -the 
localities most abundant in zinc ores (that -betw^n iB^Mn duid 
Shulkburg, and that at Mineral Point.) Either the fM ttiight' 
be taken to the ore, or th^ ore to the fuel, asshciuld be foth^ tixotflK 
advantageous. Other route* bf communication- Wotild BOOfft' be 
opened, and thus, wil^ American skill and enter^rUe,>al-tteir 
mining interest would be created, which would compile JfbvdMbly 
with the present. 
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The leading object of the detail whiich Ijliiave giv^abf 'Ae'iirr 

rangement of the mineral in the erevices and openings in its^dil^ 

kibution thi*otigh the differetit straita fn^n abovei dowli^altHtttj'bid 

of the surface arrangement of the ranges in'gronps and' trid^<eile>^' 

tended combinations, has b6en to sh^-v^ that a systemii^ olf^' 

prevails throtighont, and that the mineral depbsits ar^^nclt^ddtattdi^ 

ed add casual, but cd&bfn^ in regiiflAr Jsei^ei^. I' mights bl»vtf'-eU^=' 
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tered into ihnch more miirate detail, but as I have intended this 
report more as a statement of certain general facts which I coft*- 
ceived wete of immediate importance to the mining interest and 
as an outline of the mode of investigation I have designed to pur- 
sue than as the result of a survey, I submit it, such as it is, with 
• 

the hope that its deficiencies will be excused in consideration of 
the very brief time in which I have been engaged. 

The general result, in relation to the vertical arrangement, is that 
$eries of openings eontaining deposits of mineral are found at 
certain levels in all the limestone strata from the upper part of the 
upper magnesian at least to the middle part of the lower magne- 
fiiaii, varying in character in the different strata or beds, but strik- 
ingly analagous in the same stra^-um or bed throughout the whole 
extent of the mineral district, and that these are combined with 
vertical creidces and veins or sheets, traceable, where opportunity 
is offered) from one opening to another, or through different strata 
when not immediately connected with the openings ; that the ere- 
vicdfi and. openings axe distinguished from the adjoining rock by 
peculiar characters and the presence of substances not found be- 
yond their limits ;, that they are bounded by regular limits, usual- 
ly marked by .vertical lines, like the walls of veins, as well ip thei 
widest flat openings as in the narrower yertical crevices ; and that 
the ibinefral is arranged in these crevices and openings in a pecu- 
liar veia order, more or less evident, but always in some degree 
dirtingaishable. The mineral is sometimes arranged in more cop- 
tinuOus and uniform sjieets ) sometimqs in more detached deposits- 
or busies, conioeqted however by mineral seams^ . These may be 
considered as the extremes, between which there is ^ graduated 
transitiw^ Qtidft more or ^ess intimate connexion. In the upper 
part of the series, there is a greater tendency to a vertic^ arrapgp- 
ment ; in the middle and lower parts, to a horizontal arrangement, 
and this increases as we descend, at least to the base of the blue 
limestone. The arrangement in the lower magnesian appears to 
commence as in the upppr, but the opportunities for examination 
are there tbo f*ew to decide satisfactorily, but sufflcieiit to iho^ that 
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tfao mineral is there arranged conformably to the arraDgement in 
the strata above. The probabilities are thus strongly in favor of 
a continued descent of the mineral to a lower depth in the strata 
than is yet ascertained. The appearances seem no less to indicate 
the origin of the mineral and tlie accompanying ores from beneath, 
probably from the primary rocks undelying the lowest secondary ; 
and that they rose in such a condition that they were diffused through 
a certain definite extent of the materials of the rocks, and then 
segregated in their present form, and this along certain lines 
which have determined their arrangement. It would be prema* 
ture to offer a theory until a more complete exploration had been 
made, and all the important facts which such an exploration might 
offer were collected and arranged. But even now I have a strong 
impression that the mineral has been derived from beneath, and 
that the prospects of deep and continudd mining are here as favor- 
able as in other more established lAining districts. The depth to 
which I have traced the mineral in its regular descent through the 
strata, assuming their estimated thickness, and including the Up- 
per Sandstone, is 430 feet : Upper Magnesian 240, Blue Limestone 
60, Upper Sandstone 60, Lower Magnesian 70 feet ; not including 
the Upper Sandstone, in which no mineral has yet been certainly 
traced, 370 feet. Including the whole thickness of the Lower 
Magnesian, rating it at 220 feet, the entire depth would be 680 
feet. The order of succession in the strata, at a lower depth, is 
probably not yet suflBciently settled to determine what further may 
be expected. I have already enumerated (p.68-9) the series of open- 
ings which may be expected in penerating to the base of the low- 
er magnesian. These, not reckoning their subdivisions, may be 
fltated at ten or eleven. The known productiveness of single open- 
ings, tn many instances, will sufficiently indicate the prospeota 
which such a series would offer to the miner. 

The traces of order and connexion in the surface arrangement 
appear no less remarkable than in the vertical arrangement. What 
I. have here given is only a small part of what might have been 
stated ; but I trust it will.sufiice to show that the ranges, in tbeir 
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bearing, and in their grouping from the smallest to the most ex- 
tended combinations, have been governed bj some general laws, 
and have not been merely local accidents. I might have stated 
many facts which seem to show a regularity in the distance be- 
tween different ranges in the same group ; but such a statement 
would require a degree of detail incompatible with my present 
object. Such a regularity is not only probable in the arrange- 
ment of each group, but in the combination of groups into larger 
bodies and more extended series. To determine this satisfactorily 
would require an exact topographical survey of the mines, which 
may hereafter become an object well worthy of public attention. 
The diggings, as they now exist, seem to show a limited extent of 
mineral bearing lands, only a small part of the surface having 
been yet broken in search for mineral. That the present diggings 
represent nearly the surface extent of the ranges yet struck ap- 
pears not improbable, particularly when we consider the position 
of the ranges crossing the leading ranges, and apparently limiting 
their extent. Bnt although the different groups yet worked may 
have this limited surface extent, it does not follow that all the 
ranges have been yet discovered. Perhaps diggings as extensive 
as those yet worked remain still undetected in the wide intervals 
between the latter, and the indications of such stated in this re- 
port (p. 80, 83) may be only a very small part of what yet remain to 
be discovered. The order which I have attempted to trace in the 
different series of diggings may serve as a guide Jn directing &r- 
ther search, and may lead to such results as will give to prospect- 
ing some degree of certainty. Experienced miners have been 
already influenced by such considerations, and in many instances 
have found them reliable. The study of the surface arrangement 
may thus become an important aid to discovery. 
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PREFACE. 



It appears to have been the design of Dr. Pereiyal to include in this 
report further remarks under the heads of 

The conformation of the surface. 

The character of the soils , their agricultural capabilities and connezian 
with Tegetation, particularly forest trees. 

The metalic ores. 

Minerals useful in the arts and in agriculture. 

The surface deposits ; and 

The effects of primary and ignious rocks upon the lead mines, showing 
the object of much of his detailed surrey under the head of ** Sur&oe 
Arrangement/' &c. <kc. 
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NOTE. 

While Dr. Percival was engaged in preparing his second annual report 
of the geological surTey of the State of Wisconsin^ he was attacked bjr 
a disease which terminated in his death on^the 2d day of May, 1856. 
The unfinished manuscript has been carefully copied and prepared for 
the press, but it is undoubtedly far from possessing that degree of 
finish and completeness that would haye been giyen it, had its distin- 
guished author been spared to complete this important portion of his 
labors, 

It is deemed not improper here to insert the following brief obituary 
notice, taken from the July number of the American Journal of Science, 
published at New Haven, by Professors Silliman aiA Dana. 
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^ DEATH OF, DR. JAMES G. PERCIVAL." , 

i^d^:?^ thB.2d .p^.j^y^, 1856, %t.^,«l Green, .Wia^,ip the eist y^ar 
^M^ W> ^^^i^lmt^^''^^ Pf^^AL, , emment m a poe^, scjiolw,^.?!*! 
BJolosophe?. ;,,, ^. ,, , ,,.. ; o. '.>^..' ... ... )....^ > 

^ ^'Bte'SrMDom fn' the vfflkge 6f K^nsutgtoli,' in the KsM 6f Berfitt,MiI 
dbMecticTit; Se^teiAber IBttj tl96: ■ At an early ag« li6 maidfeiited thtt 
jp^lfetrcf^'abmiyted g^ intellecttial^O^er for ^Ucli in ttfter life te 
wtfd W distiiigilisKMf' He eiitdr^ Taile College in 1610; but-oh acconfit 
cif'iUlii^alth liie dtd notgradaate:'ttiitil'161l^. Burmg his t^ollegiate cidurse 
Se iv^ad' eminent for dehtilftf ship) ""although he devoted miich time to gen'- 
eyal studied and to the' cultiytftion of hid poetical powers. He studio 
the profession of medicine, receiving his degree of M. D. in 1820v'lwrt 
he never en^ag^ in j;he practice. His fi|:at volume, of poems was pub- 
^shed in 1820,; his last in. ](843. His verse shqws great ^fprce and freshf 
i^ess of ^expr^ssion, a fertile . imagination, and remarkable .rhythmical 
^i^l . l^fany^ of his spngs . hajve . taken perinanent rank, in. American liter- 
aU^e.. Chiefly. as^a« poet ,wiil he be remembered, but we must here spe^ 
of him in oth.er relations. . . , 

*-In';^9J4 hfe wAs for It short thne iri'the service 'of the United States sk 
Ptbfessdf of Oheiiustry iliHhe MiBtisiry Acadeiny OfWest Pofnt,an<f sub- 
sequently as a surgeon connected with the rebrtiting service at Boston. 
B,ut he p:|[pferred solitary study^ and gave himself to philological and i^jiis- 
torical researches, and to gjeneral literary pursuits. Haying great reacUr 
ness in acquiring languages, he soon became a critical scholar in most of 
the modern European tongues, and composed verses in many of them. 

In 1827 he was employed to revise the manuscript of Dr. Webster's 
large Dictionary, and to this work he rendered a service much more im- 
portant than is commonly supposed. He was from time to time engaged 



in various literary labors, as editor and translator. Among the works 
which he published may be named a revised translation of Malta Bnm's 
Geography, and a Sketch of the Varieties of the Human Race, and their 
linguistic relations, a tract drawn chiefly from the Mithridates of Ad- 
dung and Yater, and printed in 1831. 

Always an ardent lover of nature, and fond of out-door explorationsi 
he combined with his literary pursuits, the study of natural history and 
geology. In 1835 he was appointed in conjunction' with Pro! 0, U. 
Shepard, to make a survey of the geology and mineralogy of the State 
of Connecticut. Dr. Percival took charge of the general geology, and 
cs^^plored the whole State thoroughly And minutely on Coot. He collected 
materials for a report so full and extensive th^t it was thought inexpe- 
dient to ofier the whole for publicalion, and he consequently presented 

« 

ofdy a brief summary . thereof. This report was issued at Kew Haven, 
in 1842, in an octavo volume of 495 pages, accompanied by a geological 
snap. The work is prepared with great minuteness and precision oi 
cletail, but in a manner too much condensed to be very attractive or 
popular. 

He spent the summer of 1863 in the service of the American Mining 
Company, in exploring the lead mines of Illinois and Wisconsin, and 
gave such satisfaction to the inhabitants of that region, that the next 
year he was offered a commission as State Geologist of T^oonsin. BSfl 
first annual report on that survey was published at Madison, Wil^consin, 
in January, 1855, in an octavo volume of 101 pages. The larger part 
of that year he also spent in the field. While engaged in preparing his 
second report in January, 1856, his health began to fail,, and after a few 
months of decline he passed away. 

Dr. Percival possessed intellectual faculties of a very high drder, and 
few men have exceeded him in variety and exactness of learning. 



GEOLOGICAL SURVEY. 



To His Exoellenoy Coles Bashfobd, 

Governor of Wisconsin, 

In presenting mj Annual Keport on the geological snrvey of 
the state, it may be proper to give a brief narrative of my pro- 
ceedings in pursuing the object of the survey. 

The winter (1854-5) had been employed in preparing tod at- 
tending to the publication of my last report; and after a short 
visit to the east, which my private affairs rendered necessary, I 
recommenced my exploration%< early in April. I first visited the 
iron mines, at Iron Bidge, Dodge' county, and at Hartford, Wash- 
kigton county, and at Marston, on the Little Baraboo, Sauk 
county, examining also such other objects of interest as occurred 
<m my rou^. After this excursion, I reoominenced (May 1st) 
the examination of the lead district, left unfinished the former 
season, and completed it June 30th. I have employed the re- 
mainder of the season, till December 8th, in a reonnoissanoe of 
the state, for the purpose of forming a general idea of the geolo- 
gical arrangement. In so doing, I have aimed to traverse as 
much of the state as possible ; and while the determination of the 

2 
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different strata and formations has been my leading object, I have 
improved every opportunity of visiting such localities as were of 
particular importance. I have visited in this and my other pur- 
suits, thirty eight of the fifty counties in the state, all, indeed, ex- 
cept a few of the more nothem and less settled counties. I first 
made a tour (July — August) through the north-eastern counties 
as far as Sheboygan, Green Bay and Stevens Point. I then pro- 
ceeded (September — October) on an excursion through the west- 
ern counties, north o# the Wi8c6fiiifn, ib faaf as fhe^ Falls of St. 
Groix, and from the want of communication on the Wisconsin 
side, near the Mississippi, returned on the west side of that river, 
through Minnesota, from the St. Croix to La Crosse. During 
November, I made a tour through the south-eastern counties, and 
thus have been able to take a general view of the largest and, at 
present, the most important pflj:(; .9^^ ^tj^e «itat». ; , , ,., .. ..;^o . : . / f ^ » 
In making thi§ general examination, I have not only had in 
view objects of direct geological interest, but also the agricultural 
capabiytiesi QfMtbe:,€iurfftpe„ an^ha^ge beeftAgreftaWyi^wpEisei to 
find in;the,m/>reiAOJ^erj|v..d^trjcts^:bu,t a.QfnikU (Q^t^at Qot^ capable 
of improvement. -.i c .- .i » •.•:.'M..* /.t .!»-■».«. si i»u.!r;.>. 
-Tb^.ingLporto^p? oS such . a, general ;<^x^minatiou as Lhave made, 
.J^9i^6vpr hfi^ty itijnaybAYe beeuy.wiU, ltffust,.be«Ql)iYio«jB.uIt«h» 
[enaW§id>B5w to.fpiTO;* cwuected^^iflF Qf.tb^ugeologipaijaifraiige- 
jnenjt,; , .^nd misAl my ((^fesewvati^j^^jshould I .^onti»uje.-.ti^4»; «ury.ej5, 
^fri^llfarpi^b ]|i^ a^x^de tbran^faAyi<di£^QiU;tRe»Jrmay 
'Sb^, &t^t^m9^ytWk\chJk-iSh9ii mak^. iw. thia report^rwiUflhi^pe, 
r^B4er.$imilaar4i4ffr) (xtherfi|Who.,iwayiwgageij^ith€tiSa'»fia purflxut. 
;I;tav€|.^nd0aTO«^ito 4^eter»M9e»:WJiUi e^ftcti^^a^ andnlw^lievei th«t 
%f^ ^t^t^ip^eiitetlfPJ^U make yriU^stand.tbe^ti^stof obA^VtaAiQ.D. Jn 
Q^vertal i)^stajtii(QQ«< I have fouodiiocoasian to di;g(earifiK>;n >the r^poxto 
>of ^oTi:^9»;.g0Qlogista .X';ba9e>4one so. ott<{to..nie) eatiaCi^etPCf 
gKQ^n4& A aQtnp9P<Uaa of my iStatemeste .wU^ « those io»f&rmer 
i^I^,rt»i,particukrljr>fts,exhibite^d.in the maps, ipill^Jiow ypUibo^w 
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pied by the upper magnesian limestone (OtC^V!RepVl8fe2)JIafii 

Btone, at th^'MWibPwhfehiS^liepoiitibnbf !&eti<(idge'c^^^ 
<**:' Ih^'^Btm^^iyt^ of tMt-bay'lS'-liitib fhe'liiie «dng'*>pi^hich 
thit: b» «ifty bd'^trtttffedj ' 'arid! fitoitf ^itdiedtidnS ali^Aady dis6oV'6r^ 
pWrh«|«'WJlh4ii<«j*)^6V'^ ^'^-'^ ■*-"■ ^' ••'■-• ■^'^■■'- *--^ '-•'' '■■' "^■ 
H'Th^ Kb»8»li*? bf ltd' ti^pef'-^MftfSittdppi' hditf ^beetf 'rfefeA'e^ 
COrr!tf*^*ei^i't8,'lfe48' aridl853y^b tU Ib^j^ei-'ldaA^esJSi'ailffWrfe 
Abtotodfe: '• ]ffy*bbServ^tibni fik've IM ibe' tb 'eftosi^er thenl- as 
b^ds bttboi*dinW€(tb ihA'lowl^ sand&tbhe. The otJcntrence'of sti<ih 
eifendiVe bfeds briiiirtetbne In tMt fbjrtniatibn oflfers imch'iafldi- 
tional encouragement to the prospects of deep mining in thb-ldkd 
districtV ' 'mi ^he 'cliffefr^nt beds W Kfaiefftbi e th^i'^ i^^dch'ed '' hive 
Wn fouti*friIfaei^fcl Wiariilg- and If the'-ditensiv^e beds,' whibK* 1 
think ^Ihatv4/'ti*aced4n th6 low^i-^ sandstone' in tke riorth-^asWrn 
coteities, shbttW-Sktfend, tiiinaf Bef ebiisid^red probable, belieAth 
thi^ lead dii&trict; andfh'6re,' like the known limestone in that <fJi- 
trict, should grove min^&l*1tedKng;the fiM for 'bjie^atlbts itr''k 
dbwni^ard' dirti^lbii • "^ouia' be' laf ^ely increased J = • - i 
••-Afe^^ttbtfahyeAliaY^btJcifri^d;^ tip. 

I*tt*'atifl! IbWSi', '&i)pMr to W-^raVcfrted^ tnetdlic 'sulibtancei^; in a 
lAatlilW'feJiiUlat • tb'tfii linidstbneA Stf 'th^ liihiei^l o^^ingsV • ' Li ^i^- 
rii*rkab!^' ItiHtktice -df ' thii^ bcc !W M tfie ' ^^^et yanditbb'e b'ti "6Mrf- 
Mr'mt^ihck'i-^fhift eoun«;f,'^hdrtHhe ^ole d^^^liii'of 1;he rd6kik 
frttersed'B^ irori^toes, (fti)tt't)yritfefe a^ biyds^fbito^d ffork it)\ 
$M the d6t)osita"of*febppW Withirtri'ftt Oip^pet Ordek, rieai- 'tHi 
BafabV6;^*Ah9'' of thfe bi»owii^htoatite ^)at M^stonj^^on the^Litttfe 
Barabbb,'felib*(r a(WtoiiIit^'i!tn<aWgeifa^t iti thfe' Ibwet* 'satitdstoniii-^ 
Krefie fa^s w^'-ebfebiirdglhg^fe thiiprospect^bf^tra'dng th^teinei^l 
Tteinfe in '^li& lettd^^di^rict thrott^hi ^h^ «iHifeias sti'ata.- ^ ' ' ' * * '' 
-I'ba^asbertftitied'thH^^bn tftat'lead"hai3 bderi fbulid-irl^the 
iiten^>'8tratiiafif irfife^-lninei^al diStrtbfi, <thS rfppt^r ttigriei^n^Tjlrife 
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UnMat(^ijiadiow^ mftgnegian,) in different iplacoB remote from 
it| toward the iiorthk*,ea8ty as far at leapt as the viciiutj of Oshkoaby 
on hke Butte des Morts. 

Bnt in these; remote lo{3alitLe8 it has been found only io, amaU 
jg.uautitj, ,i^ot sufficient to offer preieut encouragement. 

I hare examined at different poin,tB au extemsi:^ range of sieni* 
tic rocks, not laid down in former maps and reportSi traversing the 
country from the south side of Fox river through Karquette and 
Waushara counties, and apparently, from its arrangement, having 
an important bearing on the phenomena of the lead district, as 
well as on the general arrangement of the secondery strata, souih 
and ^ast. The extensive ranges of grey quartzite in the Baraboo 
country and east of Portland have also an apparent connexion with 
the same. 

It is an interesting fact that the principal falls and rapids of the 
larger rivers in the northern part of the state are formed by th6 
passage of primary rocks. Only a few of the smaller falls and 
rapids are formed by the passage of beds of limestone. The falls 
and rapids of the Lower Fox river, are formed by beds of lime- 
stone, apparently of the upper magnesian. 

In presenting this report, I dp not offer the details of my sur- 
vey, but only such a summary as may be of practical importsMice. 
I trust I shall be able to offer many facts in my report on the min- 
eral district, still more encouraging to the prospects of mining in 
the lower strata; (the blue limestone and lower magnesian,) than 
those I. have offered in my former report. I have been employed 
this season in examining the more northern mines, which I have 
found to a large extent — situated in the two upper beds of the 
blue limestone. Some of the largest and most productive dig- 
gings have been there worked in that rock, praticularly those at 
Black- Jack, Grow Branch, Oenterville and Franklin. My obser- 
vations this season, will enable me to mark with more precision the 
characteristics and position of tixQ different openings in that rock, 
as well as in the lower magnesian. As a general result, I am still 
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more st?OBgly penmaded of the probability of cantmned deep 
mining, and that by scientifi^Iij^ Combining tho faots observed in 

• * 

the difibrent digj^ngs, mlee mky be determined which will enable 
niiBing to be condeeted with teore certainty and less oatlay of ca- 
pital' than it; has^yet'been. The probabilitieB of'deejy ttHiito^, of- 
fered by the CBlcaM6tisbedBin the loWer siandBtene,' I har6^ alread;^ 
hinted at l ' 

Kext to the lieiid mines ift'impbrtaneerif not even more impor-' 
tant to ilie ultimate prosperity of the "sftdte, areJtKe iron mines. 
Ttf^ verj^ ^tehriW^eds of »)entt(kttfar^re Ridge an* 

Hfifrtfbrd't'^th^^aei^oSttsof' bi^bWri hematite ifbiihd in* tfee counties 
north of ^ Wlidbnwin, jMirtidllarly ali Martrton, Satk county, and 
the Tt^n' Mountain^' Ork^rd county, the primary ores in the 
northern districts, partictilalrly ihosie in tli* vicmity of Black JEtivef 
Falls; and evenr the Bog* Oe*i so ext^Msiyelj^ difin^ed 'thfonigh 
the marshes of the state, particularly in the l(6T!th^aSteh:i ootintieB',' 
offer inexhaustible stipjplies of ifaat most tal liable mfetal, a^d- in 
the most impbit8tft'{i»9taiidto/{tt' ^'Vicinity of eitteffMivid forests.' 
My exBtninations hiiveiidtyet iotfered m<) atiy enoou^a^Mietit <^ 
the dii&eoVery bf isoaMn' the^- sllate ; • and whM wd • 46!isid«r l^at 
the hfghest kn^wn ^oeke-in li^ stii^ are rega»deditt»'(jiethiyd 
formetioh below Ibeeool^m^iireB, the pvobability of siichdift^ 
eevery ^s viiry' yeMotew • Stlli^iMtlJ^ ^eM^&ppIfol»<>«^ael itt the 
fbyests of the>^ilfal^ 'slnd the ^ flk^ittiEl^ ^^ triD8i^rt|i{tk)& itiokP JdUi 
eoal-fielde' towii^' thid'SbtiH)', ^whiefti^the 'niktteroM !i>ait#Oi^tih;t^ 
direction will dRfa^tMy* ^fK»,ittd()ittbtedftyT.Wteadiistti^-ViU 
only lid^able*!i(>%tlpp1j'' itself^ With imn):b«Mb>exportii>extensiirj»lyr 
to itsneJgiib^^Sr-^'^^''^ ■■'■'" ■* ^ '' ^'" ''-■ ^'' '?-''*i^*'>t|:'.' • ■ ,<■;■ " ..^.a.:. 

The copper mines of Lake Superior i-hjlvtii'iiet- yet Ticd^teA^ 
fliey mustbe^^elDWt'^'toianotheriseason.' (But; a' range of country 
i&the adjoining pifcii» ofOrawfo^iindBad^i^xcountieS) tad ex- 
tending i&tcV 8Mk eotmt)^^ oil' the^'BiMb^ in whieh'ooppQir'^nMi 
have beei]^fo&fid} *hai»lately»«ttyae(ed renewedattevtibnyiaiat^ing^ 
prove of ^ta^^ltbiioftiginee.' r^'lMire esaaiined Mveral ileoRlijto 



,j .;j JbjBLVf^ . aspe^taiaed, ,tbifii - W^d, I .tMul^ Bati«&wtpri)y^ tiWi je^« 
tme^ of:}wQ §beH l^ede, gJ»^agow^ in .Jbeir, f^fiwteiiftfl i^eU aa Jtoir 
^thc^ogioal Qba^ctorBijtQ.th^iAls^eUbBds in tber pp$t«^ P^M^tlQfi iba 
l^e^Jim^tpne. ..XJtwjii^o aU pwtif»ljtfly.^ilwwteril»d-,by,-^^ 
abundance of shalls of the genns Leptmna. The first pcQU^ilUb 
thye^ ibi^e, of ,the , blue sh^l^v ^^P^i^rtjiPg tbei wo^d li^f^e^i^i^ find 
tbua fmjQ3^dialpl7i,abqy,^ tb^i uppei5;P^ag^^i«\..,iJit i»#p l^rg^J 
<3^y!^!iO»9fl *? ^^. .3*7' ^Qttjew^f a^ H?»itb9 ^wt. B^ore. Q^j J^reeR Baji 
t^^pr. .tw47e,ma.9s.bei<|>iyt.tb^ tWKix,o^.Gts«8i^..jP^y,^ au4,^^ 
ifon .mipej ali Jrpn Bi^g^, Po4»ai«QW*7- ;tfttifcffFl^ft^ ^ ^j¥>jiL 
Ippalitiea .by a^j^biawd^^ce. of. branded; ^jpral^j ^Itr^pcci^Pfpfi t^p 
fta^p;^ position iivttbe.stri^tfk ^ tb^ {fo984life^9Uf(, lajejs^ Q^ll^d .^4' 
ptfyn^ftb tbe, bApp oCitfee^bla^ s^o flf the mqfln4g.,4» ^^xp miftiiig 
di^triotojbiQt 4i%*4n'jite phf)l}«. . Tb^!- cqii?^^n j>f,t^,.|5|ro,^^ 
farmed by tbe ooDaUfc. (whlch^ arj^. ^k^?. foun4. ^ tbg j^rf^-JWWft, 3^ 
Qth^,.i8 foaQd)» the low^r^^andf^tQue mtiiie.^u^y.9ft !the^.T3;p]j^ 
Hisiiw^pi, W5ui haB/bee^,#eg^^ hj Qw^m^V^W!^.^}^ ^ 
^«dl b^.pf the^ blQ^.UmQ9tone.)f It h,ai9 app9jar9d.,,to>av^, eyide^ 
tiiafiitaj^oaitionas in >th6 flower: BaiMlstone^.^ta bigb^ If^ tb^Qif^ 
larger bed.of.liaieitoM, isgarded .byiOw4ia aaithe^Ot^ae^iiqU^..^^ 
Ipwer magxvesiiM* o Tbo^) autgecti ifili ibe f ^ftb^rodieqmfls^d ia^ j;tg 
pUbco ioi the ^eporfci 1& tbea^. tbreifli diatinet fbe^i^iu^r^^at, lefi^t 
gMtorically iiAr itheir ANiaitovbUt.si^i.i^ixjk^. jinAl^^ V^fi^ 

•toiti,r«baUvbe>Adlyv4»to«inined^.M:I ck^^mlfi (h«7 (Wftt^;^ 
t^K^ : wJlL^offer mlc iulKMstiiiff . f sja t r int i imS\ 3^¥^tf. , \ iXh^J wiU 
serve, too, as important land- marks in determining3^bAi|4f^.^aii; 
diattoetly markudby/fwgilsiiivurf ;r. , ;. z-iiu,\ i^i.i.j ^i-i 
^{bxmj pro^Ak rapott, I.ftlMUldfirdtj^QQaiplet0)i9y.i|ieiwijli9ri9a^ 
loinei^l distrkrfv iIl.tbe^laA]nieij9rdAr.M iv^^rft^lf^J .^ev^ 

«»anged;the facts of moaAJntter^t and imp^rta^i^itin^r t^ig^jc^ 
cnl haads ofxstrtttifioatsony iniMridb,depoait(i^iiin0ludi0gi'vtihav 
»[|g;fiiDentBiof ftixe>roinaj»d ^MiliAgs.te 
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stfrfadEJ-arriAigemeiiit; in' Which tlie ^flferynt 'diggings' 'wete •pAffib- 
rilarly noticed. I ehairptirsufe* the same method !ii What Tehiaitis 
to/coniplefe thfe suii&f of lihe'ifaiiieral disttiet/ Tlife facts' wBcidh 
I hive tliiis yea'r colleclecl concur in* general 'with' thosi( 'givei^ 'fn 
niy list rej^ort; and add natfdh stt'eiigth t6 '-the views I' 'then ^fe- 
sletfted of the futufe t)r6^pefefe' of Ininibg ik that'distriiJt. 
•' I siiWl thin give the genS6ral refitilt of my exploVatibns of the 
fitite afe' fai^^s'I'haYe libw bairried it. * I sliall first rioticb the' roci 
ibrnaifitlbns, IbtH'pHmaty'atad secoiftary. ' ' ' '" '^'" ''''"' 

'I have hiU op pbrtiinlty 16 bbse^^e the fbrmer class of ivoc'kSj'oh- 
Iy id'ifeSvdetached locaHties/ P^^ a'< the ' falls of tfee 
liorth^rh rlVensC: still I have Noticed the sinle tfeiidency to grbtip. 
ing in local formations which I have pointed out in fny rep6rt.o'n 
Hie 'geology <if Ootmecticut. • Thbse roc^ks, as fat iasl have^observ- 
etf Hihiem' iti this- state,'' haVe the most striking^ analbgy (6 the pri- 
mary i'ock8>bf 'New Engliaiid, and if, as dlstingriished geolo'^sts 
stii()t)08ei 'the two are of* remote periods, stiU the canises wliich 
have prodhced th'eih'li)6th ninst haVe isictedin inaanrier' very near- 
ly if hot quhe^dentScftl. 1>ap rbcK^ have beeii'iiotibei in'fer- 
riier i^epoWte' as bccnrfibj^ 'In dlffereiit' localities which 1 have vls- 
itedj htlt Iliaf6 not jpet rfbeetVed any rbdfes whibh correspbrfd in 
aifringement, as Vj^ell as' character, with tie trap rocKS, whick ap* 
pevit ksltiti-(i6ivd ib the tnidstofrocfebf 4 very different character. 
The rocks known as trap, at the Falls of the St. Croiz, and in (ne 
vicinity, are in 68 tfleArly allied in character to snch intrusive trap 
rocks, but in aiVang^irient ihore 'neaVly reeenibl^. ' me primary- 
rocks, and might 1[)e fegii^cled as approachibg the prinaary green - 
sfohes. ' 'At^th'e other localities visite^d, whefe' trab^ rocks have 
been inliidkteiy, I lia've' observed bftly hbrh blCnilic or sienitic rocks 
ctearly'l^elongiuigtb' {he primary Thav'e not yet seen suf- 
ficient' rCasbri ^td regam the priiTiWy" rocKs^ ks^metamorpliic 
iri^'th^ir' origin'; ffrft/ -there ''dfe'raii^es of rocfe^^ stat^, 
Jn^'soiic mstfindes eilteAsivi^ 'Which ^af^ * la^pat^titly ' truly 
metamorphic in their character. That rock which is "'most 
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obvionslj so, is a white compact quartz rock, Btrikiogly re- 
sembling certain primary quartz rocks, and yet fonnd in 
larger or smaller masses, as a constitaent part of the sandstones, 
particularly in the lower, in the form either of horizontal beds or 
vertical dikes. The grey quartz rock, which forms mountain 
masses in the ridges adjoining the Baraboo valley, and in a tract 
east of Portland, and which includes minerals characteristic of 
the primary rocks, although less obviously connected with thO; 
sandstones, yet appears to have been really formed from them by 
metamorphic action. The quartz rocks near Black Eiver, connec- 
ted with beds of iron ore, has some appearance of a metamorphic 
rock, but is nearly vertical in position, like the primary rocks in 
the same district. 

The reconnoissance which I have made this season, will enable 
me to give a general view of the stratification of the secondary 
rocks, and of the extent of surface occupied by each. The mi- 
nute detail of the arrangement and distribution of these rocks^ 
can only be obtained by long continued observation ; but it is im- 
portant that rallying points over the whole surface should be early 
established, so that the particular details may be collected and ar- 
ranged as they occur, with more facility and a better degree of 
precision. Detached and remote observations, without such 
a connecting guide, may lead even .experienced observers iivto 
error. 

The metallic- oi:e%, included in the differcint rocks, both pri- 
mary and secondarys as well a3 in the surface deposits, will next 
be noticed. .Their characteristics, as well as tludir position in the 

rocks or elsewhere, will be detailed, and such remarks on their 

.'■■•■■»'•.■ ■ ■ 

importance and economical application, as have occurred to me, 
will be added. Attention will also be directed to the other ipine- 
ral Gmbstances capable of useful application,^ whether in the arts 
or ih agriculture. The occurrence of gypsum on the peninsula 
east of Green Bay, in, Poor county^ is here worthy of particular 
notice,. 
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The surface deposits will form an important section in this re- 
port^ interesting both in a scientific and economical point of view; 
For the greater part of the surface traversed, is covered v^ith 
loose materials ; the rock formations occurring usually only in rar 
Tines and escarpments, or traversing the beds of rivers. These 
loose materials appear to have been deposited partly by a drift 
current acting over the whole surface, partly by local curaoc^ 
along valleys, and partly by sediment from still water, either over 
an extensive surface, or in limited basins. The boulder driffs 
accumulated in hills and ridges over the general surface, whei^ 
it prevails, is uniformly arranged so as to exhibit the action of ex- 
tensive currents and eddies. A smaller drift of gravel and cob- 
bles is found limited to the valleys of rivers, and appears to have 
been formed by the action of currents confined to such valleys. 
The former currents are analogous to those of an ocean ; the lat- 
ter to those of a strait. In the districts where surface is covered 
by the boulder drift, the surface conforms to the original drift 
surface, and has only been secondarily modified by washing. %. 
those districts where the surface is covered by deposits from still 
water, the surface conforms to that produced by washing, and 
the degree of washing depends on the character of the subjacent 
rock, or the amount of exposure. Thus there is a greater degree 
of denudation where the subjacent rock is sandstone, er in the 
vicinity of valleys and out crops. The surface of the state, so far 
as I have traversed it, may be thus divided into two great dis- 
tricts, distinguished by the conformation of the surface, which 
may be called the Drift and Wash Districts ; separated by a line 
drawn from the St. Croix, in fterce county, in a general easterly 
direction, near the falls of the rivers, to the valley of the Wiscon- 
sin, and thence south by the head of the valley of Sugar river and 
Monroe, to the south line of the state near the Pecatonica, The 
country north and east of this line, belongs to the Drift District, 
that scmth and west of it, to the Wash District. This distinctioa 
is of importance in an agricultural point of view, the soils in the 
8 
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Wash District being more doeelj coniieoted with the sabjaoent 
rock than in the Drift District 

I have had in view daring my reconnoisance this season, the 
general character of the soils of the different districts, and their 
connexion with regetation. The relations of the different soils 
with vegetation, particularly with the growth of trees, is of great 
importance, and should be carefully noted. In this report I shall 
endeavor to point out the different classes of soils, so far as I have 
been able to distinguish them by observation, without analysis. 
Such a preliminary survey is important, in enabling the geologist 
to make a judicious selection of specimens for ansJysis, such as 
will be most extensively applicable to the whole agricultural in- 
terest The state is of such extent, that all that is important can- 
not be effected at once. Time must be allowed to do all that is 
needful and desirable well. I trust I shall be excused if after 
having completed the examination of the Mineral District, which 
was first required by the act, I have been only able to make such 
a general reconnoisance as I have made through the more settled 
part of the state. Analyses of the different classes of soils as 
well as the different useful minerals, will properly form one of the 
concluding labors of the survey. 

The formation of a cabinet — to be deposited in the state uni- 
versity — will also be one of the objects best attended to towards 
the close of the survey. Such a cabinet should be selected so as 
to exhibit most clearly and instructively all that is most impor- 
tant to the geology of the state both in a scientific and economi- 
cal point of view. It is only when the whole ground is surveyed 
that the geologist can make his solutions to the best advantage, 
And until then the specimens he may collect should justly be un- 
der his own care and keeping. I have constantly collected such 
si>ecimen6 as I thought would best illustrate the different rocks 
and minerals in their different localities. Many of these will only 
serve a temporary purpose, to enable me to connect the different 
localities. Such as are proper to preserve with others cftlected 



for;tlie ppfpoM ia those localities which W9 fowd best adapted 
to afford good illostratiye specimens, maj be opmbioed to form 
the cabinet proposed. 

The collections of fossils will be best effected by the aid of in- 
telligent persons in the Ticinitj of excavations, such as mines or 
quarries, who will see that the specimens now and then collected 
shall be oarefollj preserved. I am happy to refer to the zealous 
labors of Mr. Rale, of Bacine, in this pursuit, and hope that his 
example will be followed by many others, who will find in this 
employment of their leisure not only a high gratification, but that 
honorable fame which is so dear to us. I need not refer to the 
labors of Mr. Lapbam in this department. They are known to 
aU. 

It^may be thought by some that a geological survey can be best 
conducted by numerous local observers, who will each devote 
himself to the investigation of his vicinity. Such labors are of 
great importance in completing the details. But the advantage 
of a survey conducted by one person is the systematic unity 
which such can best give to the whole. It is only by personally 
inspecting numerous localities in every section of the state that 
the connection of the whole can be determined. When the gen- 
eral system is once well ascertained, the details, as they arise, can 
be adjusted, each in its appropriate place, and an order be estab- 
lished as useful in the common pursuits of life as it is interesting 
to the man of science. No one can flatter himself, with his best 
efforts, that he will not leave many things to be added or cor- 
rected by others ; but an honest devotion to one's duties will 
doubtless be appreciated and rewarded. 

The extent of the state, and the great number of important ob- 
jects to be investigated, would only enable me, should I continue 
another year, to give an outline of a full survey. I would hope^ 
for the best interest of the state, that the legislature will consent 
to the farther continuance of the survey. I do not suggest this 
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from aa J penonal conrideration, Imi from a eoBTifltfoii tiiat muk 
an appropriatioD, well employed, w31 more than repay its cost 

Herewith I Lave the honor of enbmitting the following report : 

Very respectfiilly, 

JAMES O. PEBdYAL, 

State 
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REPORT. 



THH MINERAL DISIBIOT OONTINTTED. 



: 1 



In my former report, I gave the result of my examination of the 
southern part of the mineral district. I have this season yieite^ 
tibie more nothern diggings, and have thus completed the examin; 
ation of the whole. These northern diggings are partly in tl^ 
upper magnesian, bat to a much greater extent than in the south- 
em diggings, in the lower strata, particularly in the two upper 
beds of the blue limestone. The strata, in these n!iore northern 
districts, conform very nearly, in their characters, to the sam^ 
strata in the more southern districts. Such additional particulars^ 
as have occurred to me in relation to them, may be first stated. 



STBATIFEOATION. 



The effect of the general dip of the strata to the south, in ele- 
Tating the lower strata, and thereby causing a denudation of the 
upper, is more pbyious in these northern districtp, than in th9 
more southern. : In approaching the Wisconsin river, the upper 
nagnesian is reduced to its lowest portion, and even thiS' is* oi4j 
found capping the highest points and ridges; the lower strain 
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•acceesiyelj occupying a greater extent of the gntfkoei till atflaet 
the lower magnesian forms a belt of some width [along the Wis- 
conBin, and the lower part of its principal branches. 

The same inequalities in the strata, caused by detached points 
of elevationi may be also noticed here as in the southern districts. 
The diggings I have examined this season, are mostly on the 
northern border of some of the centres of eleration, noticed in 
my former report, viz., those on the east and west Pecatonica, 
and on Platte and Grant rivers ; on the north or south side of the 
great divide between the Wisconsin and the streams flowing south 
to the Mississippi. 

Facts observed by me this season seem to indicate that there 
are points of depression, as well as elevation, in the mineral dis- 
trict. The mounds apparently occupy such centres of depression i 
the strata dipping in toward them, at least from the north and 
south, and that at times quite abruptly. The northerly dip from 
the centre of elevation on Fever river, at Buzzard's Boost, towards 
the Platte Mounds, was noticed in my former report A line of 
depression of the surface extends across the country from east to 
west, two to three miles north of those mounds, along the south 
dde of which the strata are abruptly elevated, particularly at the 
south diggings, north of the east mound. A deep valley there 
extends west from the west fork of the west Pecatonica, on the 
'ikmth side of which the upper sandstone is raised to nearly the 
tlEime elevation as the upper bed of the blue limestone on the north, 
and in the middle of which detached bluffs of the sandstone rise 
to an elevation of at least thirty feet above the sandstone on the 
north side of the valley, within a short distance. There would 
seem to have been, along this valley, a line of fracture, with an ab- 
rupt elevation of the strata on the south, aceompained with a eor- 
Mieponding dip towards the east mound. The Blue Mounds are 
bordered on the north, at a short distance, by deep ravines, iA 
'iUch the uppei" sandstone rises to an elevation leaving litfle rootfa 
ftxpfhe strata idterposed between it and the mound strata^ if tSieir 



poditi<m wae horizontal, bat which might be explained hf a dip 
towards the monnds. 

Some instancee of a large dip from outcrops of the lower strata 
along valleys and rayines have occurred to me this season, mark- 
ing a sudden eleration at these outcrops. Remarkable instanoea 
of this occur on the Mineral Point and Madison road, on tiie aa^ 
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cent south of the Dodgeville branch, where the upper sandstone 
dips largely (fifteen degrees) to the south ; and at the Orow Branch 
diggings, where the dip is even greater than in the former instance, 
and has been traced by running a level from the outcrop of the 
upper sandstone into the opening in the lower part of the upper 
bed of the blue limestone (the pipe clay opening,) across the two 
lower beds of that rock. The irregular position of the upper sand- 
stone in the breaks of the Wisconsin, or the country adjoining it 
on the south, intersected by deep valleys and ravines, indicates a 
similar disturbance of the stratification ; that rock being found 
there, within short distances, at very diflFerent degrees of eleva- 
tion. The two knobs north of Bidgeway are remarkable instances 
of this kind. I have not yet, however, made a sufficiently minute 
examination of that district to enter into farther details. 

MOTJITD STRATA. 

These I had examined last year in the Sinsinawa mound and the 
Platte mounds, and have noticed the particulars there observed in 
my former report. I have this season explored the Blue mounds, 
and have found there the same general arrangement as in the 
others, but the upper bed is there apparently wanting, apd the 
middle bed, which in the other mounds is only a limestone, 
abounding in layers of flint or homstone, is there composed of a 
mass of similar flint or homstone, naturally white or light grey, 
but generally much stained, red, brown or yellow, by oxyd of 
iron. His flint contains frequent fossils analogous to those in the 
eorresponding bed in the other mounds, particularly the Pewtam^ 
§rua. This remarkable anomaly, by which silex has almost if not 
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%mte replaced the limeBtone of the middle bed, appears peculiar 

to this locality. The middle bed in the Platte mounde abounda 
indeed in flint more than that in the moimda £Eurther sonth and 
weat, and that too, mnch reeembling the flint of the Blue mounda, 
bat in no other part of the country, where I have examined the 
mound strata, have I observed such an entire conversion of the 
Biiddle bed to a siliceous mass. This flint bed is confined to the 
west mound ; the east mound, which is much lower, being com- 
posed of the lower bed only. This lower bed is here composed of 
a very light grey, nearly compact limestone, in which fossils are 
much more rarely observed than in the same bed in the Sinsina- 
wa mound, and closely resembles the corresponding bed in many 
localities in the overlying limestone on the east side of the state. 
The underlying blue shale has been found at different points 
in the ravines near the base of the Blue Mounds, and in excava- 
tions in the same situation, but it has not been penetrated so fSu: 
as to expose its junction with the upper magnesian and the fos- 
giliferous layers found in that position. These layers are impor- 
tant in connecting the Mound limestones with the overlying lime- 
stones on the east side of the state. This connection has been 
already hinted at, and will hereafter be more particularly noticed 
in my general view of the stratification of the state. 

UPPEB MAONESIAir. 

^ This formation is less complete in the more northern districts 
than in the southern. The upper bed is clearly distinguished only 
Aear the mounds and in the higher dividing ridges ; the surface 
where the upper magnesian is found, being to a much larger ex- 
tent occupied by the flint or lower bed. The lower bed rarely 
shows the brown rock with its disseminated tiff (calc^ spar) bein^ 
usually mari^ed only by the green rock, and the abundance cf 
iron ore (iron pyrites, ochre and hematite), in the openings. The 
]>rown rock is well marked only in a series of diggings extending 
along a line south of Lancaster, between the Beetpwn diggings on 
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tbe we8t| and the New CUifornia diggings on the east, inolnding 
tiie Pigeon, Grab and Whitaker diggings. Although the middle 
pvt of the upper magnesian contains the largest proportion of 
flints, jet these are found more or less throughout its whole deptib, 
particularly in its lower part, and mark its presence where onlj a 
thin cap of it is found on the ridges, towards the Wisconsin, oor 
c«pied hy the lower strata. 

SLUS LIMESTONE. 

This formation is much more exposed in the northern districts 
tiiBXi in the more southern, and has been there more extensiyelj 
excavated in mining, and thus offers there a much better oppor^ 
tunity of studying its arrangements. The divisions stated in my ^ 
former report are there confirmed, and after the examination I 
have there made of them, can be laid down with more precision 
than in that report. 

The upper bed may be divided into two distinct portions, aa 
upper and a lower. The former is composed of thicker and more 
uniform layers, yet of a schistose structure, with blue marly 
seams, and disposed to separ^e into thinner layers by decompoi^. 
^ sition. It is sometimes, in its thicker layers, of a distinctly gran* 
ular structure, like the upper magnesian, and is then subject t# 
disintegrate like that rock, whence it is called sand rock in tho 
more northern diggings. It is much less fossiliferous than the 
lower portion, and rarely contains any large openings ; the min- 
eral being usually found there in thin l^heets, horizontal or verti- 
oaL This rock too, like the lower part of the upper magnesian, 
ia some of tbe northern diggings, is sometimes stained green^ 
particularly on its marly seams, by the hydrate of iron, and like 
that might be called the green rock. Tbe lower portion consists 
of alternate layers of a harder and purer limestone, either comT 
pact or of a peculiar sparry structure, and of a soft bluish marl 
<Hr shale, and abounds in fossils, forming the proper shell bed of 
the blue limestone. The most characteristic fossils of this sheUT 
4 



bed are of the genus Lepiama. The fbosils are ehiefljr fi^and iA 
the limestone layers, which are sometimes mainly eompoeed ef 
fhem. The upper pipe clay opening is conneeted particalaily 
with this lower portion. 

The three divisions of the middle bed, noticed in my former 
report, are generally well characterized in the northern districte. 
The npper finej granular portion, forms the cap of the proper 
glass-rock opening, and it is at the junction of this with the middle 
compact portion, that that opening is sitaated. This cap rock is 
pecnliarly subject to a brown stain near that opening, and is 
hence called the brown rock by the miners. The compact portion 
forms the floor of the glass rock opening, and in the northern dis- 
trict is preferred for lime, and hence called limeatone. The lower 
portion, consisting of thinner layers, with blue marly seams, and 
of a peculiar compact nodular structure, is usually divided into 
small jointed fragments. It is not considered proper for lime, but 
lias been used in the manufacture of hydraulic cement, and is usu- 
ally called bastard Umeatone. It is sometimes found forming abed 
of unusual thickness, nearly replacing the middle compact portion. 
It abounds in fossils like the lower ^rtion of the upper bed, bat 
the most characteristic fossils of the latter are rarely found in it 
The lower bed has presented nothing peculiar in the northern dis- 
tricts, nor has any productive opening been yet worked there 
mit. 

LOPWJSB HAOIiaESIAN. 

This formation, in my former report, was divided into two beds, 
m upper and a lower ; the latter characterized by a greater abua* 
dance of flint than the former. I then conjectured the existence of 
a third bed below the lower of those, corresponding in some de- 
gree to the upper bed in its character. My examination of the 
bluffs on the Mississippi and Wisconsin, near their junction, hoa 
eonfirmed this view. Three distinct beds are there observed ; the 
Ql^r and lower less marked by flint, but containing frequent 
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geodes of cbrjfltaliMd quartz, a cbaraoter distiDgidaliiDg tto lower 
msgneKAaxx from the higher limestone strata ; the middle marked 
nnmeroQB layers" of flint, some of great thickness, "particalarly 
one near the upper surface of that bed^ liie position in which 
most of the mineral found in the lower magnesian has been dis- 
covered. Marlj layers and seams, stained green by the hydrate 
of iron, f abound in connection with mineral in this position, as 
well as with that found in the upper bed. 

The upper and lower sandstones not having yet been found pro* 
ductive of mineral, the consideration of them, as well as of the 
extent of surface occupied by the different strata, will be deferred 
to the general view of the geology of the state in a subsequent 
part of this report. 

MINERAL DEPOSITS. 

The mineral deposits in the more northern diggings are found 
in the same strata as in the more southern, as well as in the lower 
magnesian, but to a less extent in the uppeir magnesian. As the 
upper bed of the latter is there generally wanting, ^except in the 
vicinity of the mounds, or on the higher dividing ridges, the min- 
eral is more generally found in the middle (flint,) and lower beds, 
extensive flat openings, like those in the two latter beds, noticed 
in my former report, such as those of Benton and ShuUsburgh, 
are more rare, and the form most usually observed, in the north- 
ern diggings in the upper magnesian, is the kind of openings 
called tumbling openings, in which the mineral is distributed 
through the rock of the openings in bunches or pockets and veins ; 
the latter forming connexions between the former, and intersect- 
ing the rock in various directions. These openings are so called 
from the circumstance that that part of the rock included between 
the more decomposed part of the rock accompanying the bun- 
dles and veins, retains nearly its original hardness, and forms 
lobse and detached masses in the more decomposed rock of (be 
openings. Usually the walls of such openings are well deined 
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by TertkuJ seams. Sometimes erenly, at other times more irr»- 
gnlarly, the distinction between the softer and more decomposed 
mineral-bearing rock and the harder bounding rock being qoite 
obvious. These tumbling openings are usually of a greater 
iiight than the regular flat openings, wd the mineral is arranged 
in them more in a vertical position. They are sometimes of much 
width, even twenty to thirty feet wide, and then appear as a com- 
bination of different veins, more or less connected, in the same 
general openings. The tendency of the mineral to form bunches 
is general in these openings. These openings usually continue 
in the same line or vertical plane, with occasional deviations or 
shiftings ; but sometimes branches diverge from them, and in some 
instances, at a certain distance, take a coarse parallel to the main 
openings. These openings are generally east and west or quar- 
tering, but norths and souths are sometimes observed of a similar 
character, forming openings of several feet in width, with chunk 
mineral arranged in a manner conformable to that in east and 
west opening. Examples of these tumbling openings may be 
observed in the upper magnesian in most of the more northern 
diggings, as at the Blue Mounds, DodgevillCa Pedlar's Greek and 
Wingville. An example of a north and south of a similar char- 
acter occurs in the brush range at Porter's Qrove. These open- 
ings are of the same kind as those described in my former repor^, 
as occurring in the neighborhood of Mineral Point and in some 
of the more eastern diggings, as in those on the Yellowstone, in 
which the mineral is arranged in pockets or bunches, rather than 
in regular flat or vertical courses. The peculiar arrangement of 
the mineral, in these openings, in bunches rarely disposed in even 
courses, and often connected only by ochry seams, requires a 
greater d^ree of skill in working them where the mineral is more 
regularlv arranged. In ^some instances diggings of this kind 
have been considered as worked out, which have . afterwards 
yielded/to miners, better skilled or more careful in following 
the alighter trace of connexion, an amount of mineral nearly oi; 



qiiite equal to that obtafned by following the more obviooa oon- 
nexioDB. 

Some of the most important ranges in the more northern dig- 
jl^ngB are formed of a combination of flat and pitching eheets, 
snch as those described in my foroder report. These as I hare 
there observed, have a greater downward range than other open- 
ings, extending with little intermption ^ongh different beds and 
even different formations. They appear in s^eneral to form two 
inclined sheets or conrses, uniting at the summit in a common flat 
sheets and dipping on either side of a middle bar, much lees pro* 
ductive than the two lateral courses, if not quite barren. This 
middle bar has more or less of an opening character, being often 
Intersected throughout with seams of iron pyrites, with the occa- 
sional occurrence of black jack or mineral ; the latter sometimes- 
occurring in veins or bunches of workable value. In some in- 
stances, the flat and pitching course is composed of only one sheet, 
but in others, several parallel sheets are combined in one opening 
ground, and even this difference may be observed in different 
parts of the same range. Such flat and pitching ranges sometimea 
are extended in the form of curves or horse shoes, and this ar- 
rangement, as far as I have observed, appears to be peculiar to* 
these ranges. The jSeathcock range (Linden) noticed in my form- 
er report, and the Lathrop range (Dodgeville) on which the en* 
gine of Washburn and Woodman |s placed, are examples of such 
curvilinear ranges. The arrangement of sheets of mineral around 
a central mass or bar, in these rapges, has in some degree a par« 
allel in some more regular east and west openings, in which a 
similar central mass of iron pyrites or pyritiferous rock forms, as 
it w^re, a core to the opening, on the sides of which the bunches 
and veins of mineral are deposited. Such a pyritiferous nuMS £ 
have noticed in my former report, as traversing to a considerable 
extent the middle of the opening at Mr. A. Looney's level, (New 
Diggings,) and apparently cutting off the mineral. The level haa^ 
been extended two or three hundred feet farther during the past 



y%Kty mod- ftkhoiigh die eentrai maae has oontanued throQi^iott^ 
yet a large amonnt of mineral has been found adjoining it later* 
ally, partioularl J on the north. I stated in my former report that 
the sheet on the sooth pitch at the west end of the Heathoock 
range had been traced a few feet into the upper bed of the blue 
limestone. It has since been followed down to a flat sheet rest- 
ing on a pyritiferous mass apparently forming the base of a flat 
opening in the position of the upper pipe clay opening, and simi- 
lar to the pyritiferous mass sometimes occupying the same posi- 
tion in the flat openings in the lower bed of the upper magnesian* 
The flat and pitchinc: ranges just noticed, may either present a pro- 
per sheet arrangement, or a series of bunches ranged in a similar 
order ; the miiieral being, in the one case, more evenly distributed ; 
in the other, more detached. The Heathcock range presents an. 
example of the former arrangement, while the Lathrop range is 
more disposed to the latter. This last range, like the instances of 
such flat and pitching ranges, noticed in my former report, has 
been worked with iittle interruption from an early period^ and 
is still productiye. It was flrst struck in the upper part of the 
upper magnesian, and is not yet worked to much extent in the 
lower bed of that rock. 

The greater part of the diggings in the Upper Magnesian, in 
the more northern districts, are in the lower bed of that rock, and 
firom its great denudation often forms patches, or wide openingi 
inmiediately beneath the surface deposits, from which the cap rodb 
has been removed. The openings in this lower bed, in these dis» 
triets, are more usually ochre or clay openings ; the sine or di!y-» 
bone openings generally occuring there in the blue limestoae» 
The openings at Wingvilie are such ochre and clay openings,^ tiie 
ground being usually soft, and the mineral generally either in 
pockets er bunches, or more uniformly disseminated throng the 
soft ground of the opening. In the former case, it is often Uupge^ 
and is^more or less regular f&noM ; semetimet forming geodes^ ^t 
boesee of conneeted cubes around a porqjeeting pbytuw lof the 



0fBning rook. In tiie latter oaae, it is asaally quite small, somI 
sometimes eveO) where abundantly disseminated, so small as to be 
obtained only by washings Yet in these instances, it will be found, 
when observed in its original position, to be arranged in the same 
manner as the lai^er masses. 

The brown rock of the lower bed of the upper magnesian is 
rarely found in the more northern diggings. Indeed it may be 
said to be found well characterized only in a range of diggings, 
already noticed, on an east and west line between the Beetown 
and Netr California diggings. In those it occurs in much tlie 
same manner as in the localities mentioned in my former report; 
not only with the peculiar chocolate-brown color of that rock, but 
more or less filled with disseimnated tiff (calc. spar.) The open- 
ings in that rock, in those diggings, resemble too the wide flat 
openings in the same rock in the] more southern diggings, but so 
far as I have observed are without zinc ores, and correspond rather 
to the ochre openings. The mineral in these wide, flat openings, 
is chiefly arranged in horizontal coarses, one above and another , 
below, bat sometimes two in one, or both those positions, with 
occasional vertical veins or sheets intersecting them. The opening 
rock is generally much decomposed, and the mineral aceompar 
nied with sand or clay ; but in some instanees the rock is little 
altored^ and so hard as to require blasting. 

The opinion expressed in my former report, thai the loose ma- 
terial found in the openings and investing the mineral have besA 
very rarely introduced from without, but are the result oi the d0> 
composition of the openixiig rock and of the matrix of the mineral^ 
has been confirmed this season by decisive facts, bearing directly 
upon it, as well as by the general resuU of faiy observations. This 
day of the openings, in ps^icnlar, is of ten tbiind distinctly stcatir 
fied,iike a shi^e, and in following the same opening, it may be 
found to pass intc a hard state, occupying the opening in the same 
manner as the day. An interesting example of this, kind has re- 
cently oceorred in the engine si^aft at the JameetK^wn mine. TImi 
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JNHUge is crossed about twenty feet west of the shftft by a cross 
'erevlce, west of which it has been yery productive in the upper 
(▼ertical) opening. In sinking below this npper opening, the rock 
dosed with an ochry mineral crevice passing down, and again 
opened, first in a small cave like opening, and then in a narrow 
▼ertical opening, occupied by a hard slate arranged in distinct 
horizontal layers, and bounded on each side by an ochry seam, 
like that traversing the close crevice above. This may be regard- 
ed as a matrix in a barren part of the range, and the same might 
be expected, in following it westward, beyond the cross crevice to 
the productive part of the range, to be found changed by decom* 
position to a soft slaty clay investing mineral. In boring from 
the bottom of the shaft, mineral^as been lately struck at the. 
depth of twenty feet, and followed down for eight feet, thus indi* 
eating that the same range may be barren in one of its openings 
and productive in another. This point will be farther considered 
in a subsequent paragraph. The sand too of the openings may 
^ often be traced, in the same range, into a hard limestone, and will 
be found stratified conformably to the latter. The passage of 
layers of flints through the soft sand and even the clay of the 
openings, scarcely at all disturbed in their arrangement, has often 
occurred to me. Those smooth rounded forms of the mineral, 
found imbedded in soft materials, particularly in clay, which have^ 
been regarded by some as water-worn, have been observed by me, 
in several instances, in the hard unaltered matrix, differing only 
in being less coated on the surface by the carbonate. Specimens- 
of the same smooth rounded forms I have myself detached from 
an unaltered matrix of calcarous spar on the sulphate of barytes^ 
That the mineral, with a few exceptions, where it is found on or 
near the surface, is in its original position and invested with ita 
original matrix, only ^ore or less altered by decomposition, ap* 
pears to me without doubt. 

North and south sheets, as well as those in other directions, are- 
of frequent occurrence in the more northern diggings, and as ix^ 
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the southern diggings, are more abundant in some diggings thui 
in others, and in some even are predominant, while in others thej 
are nearly or quite wanting. Thus in the Pedlar's Creek, Do^ge*. 
yille, and Porter's Grove diggings, tbej are numerous, while m 
the Wiogville and Blue Mound diggings they are very rare. They^ 
show the same tendency to grouping in bodies of mineral as in. 
the southera diggings, as stated in my former report. The parti* 
culars of this arrangement will be given under the head of Surface 
Arrangement. The openings in the blue limestone, in the more? 
northern diggings examined this season, ^e well marked, and 
have been among the most productive. There are two prinoipaL 
openings ; an upper, situated in the lower part of the upper bed ;: 
and a lower, in the upper part of the middle bed. Mineral ir 
found in other parts of the blue limestone, but such as is compare 
atively of little importance. 

The upper of these openings (the upper pipeclay opening of 
my former report) is at the base of the upper bed, in that part of 
the bed most abundant in fossils, forming the proper shell bed of 
the blue limestone. This part of the rock consists of layers of a« 
harder and purer limestone, abounding in fossils, and of a bliie> 
marly shale, forming by its decomposition a soft clay, usually stain- 
ed yellow or brown by oxyde of iron. This clay, in one. or more 
of its layers, breaks in small jointed fragments, and is very adhe- 
sive, and is called buU-dung by some miners, whence this opening - 
is called by them Bull Dung opening. This is variable in thick- 
ness, sometimes swelling into a large bunch of lenticular form, 
and at other times thinning out ; the course of mineral being then? 
usually replaced by corres[:onding enlargement of the layers o€\ 
fossiliferous limestone above noticed, which also thin out as tha. 
mineral is again resumed. There are sometimes, however, different 
layers or conrses of mineral, and sometimes the mineral breaks i 
obliquely across the rock, by short flats and pitches, from one ho- 
rizontal course to another. 

The upper opening is of different character from its epntents ;• 
5 



tfi^ mineral being Bometimes more connected Wltti tlx>ti dHeid, ^rab 
pyrites, or the resnlts of its decomposition,) at other tinies i{idi 
dn^ ores, (blackjack, or dry bone,) and at others with day ; thus 
ibrmiog what are called snlphnr, blackjack or diy-bone, and 
elay openings. The mineral, in these openings, is rarely evenly 
arranged, but is liable to enlargement and contraction, or to entire 
Interrnption ; the accompanying ores (of iron or sine) in the two 
fermer eets of {openings, in the latter case replacing it, and some- 
times forming solid sheets of great extent and thickness. Tertical 
or pitching crevices occasionally traverse these openings, some- 
times bringing down a sheet of mineral from the npper part of the 
rock, and sometimes mineral being fonnd in them only as they 
traveree the opening. TTsnally the mineral in or near these cre- 
vices is larger and more regnlar in its form than in the flat cre- 
vices generally, and it semetimcs forms in them geodes at or near 
the crossing of the opening. 

These openings are of the class of flat openings, and are 
Qsnally of mnch width, and in some instances, several contign- 
ons parrallel openings are connected by mineral seams^ usnally 
carrying only a thin conrse of iron pyrites, or the resnlts of its 
decomposition, so as to form one general range of great width. In 
this manner, different openings are connected together, so as to 
nnderlie the whole ground to a width of some hnndred feet The 
diggings at Black Jack and Grow Branch, offer remarkable ex- 
amples of snch connexion. In these and oth^r instances, these 
parallel and contignons openirgs are of a diffierent character in 
r^pect of their contents. Thus at the Blaclf Jack Diggings, there 
we three parallel ranges ; the two southern most intimately con- 
nected in the manner above stated ; the northern more remote 
and less connected. The most southern of these abounds in iron 
pyrites, although it carries also large interrupted sheets of zinc 
ore; the middle range abounds more in zinc ore, generally in the 
unaltered form of black-jack ; while in the northern, the zinc ore, 
B^arly equally abundant, is generally in the altered fbiin of the 
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•aii>onat6 or dry-bone. At fhe Grow Brandh DtggiiigB, there aM 
three contigaons parallel openinjgB ; the courses of mineral in 
each being connected by thinner seams of iron ores, and the naiv 
row interval of ground between the openings being also soft, so aa 
to give to the whole the appearance of one connected openinj^. 
He eastern opening (the bearing of the ranges being nearlj S. E.) 
is here a black ja<^ opening, the mineral being accompanied, M 
usual in such openings, by lateral sheets of black-jack, whfoh 
sometimes interrupt and replace it ; the middle, a sulphur open* 
ing, the mineral being in the same manner accompanied by iron 
pyrites ; and the western, a clay opening, the mineral being im- 
bedded in a clay matrix, in which more or less of iron pyrites is 
disseminated, for the most part minutely, but sometimes in more 
distinct concretions. These openings are more or less affected by 
undulations from west to east, which are more strongly marked 
towards the west, where they form a series of large flats and 
pitches. This is apparently connected with the large dip of the 
strata towards the eiast from the out-crop of the upper sandstone, 
not far west, already noticed. 

In some instances, the Openings in an eztensive group of dig- 
gings are formed of a common character, while those of a neigh- 
boring but detached group are of a different character. Thus, at 
Franklin, the openings at the Dry Bone Hollow are quite uniform- 
ly zinc openings, with occasional alternations of sulphur openings; 
while in the Manning and West Point diggings, which form a se- 
ries to the north-west of the former, the opetiings are all clay open* 
ings, with pure mineral. In one instance in that yicinity, (at the 
Suddorth diggings, north of the Dry Bone Hollow) a peculiar ar- 
rangement occurs, which I have not noticed elsewhere. Two par- 
allel ranges, the northern a dry bone, the southern a clay openings 
are met on the west by a dry bone range, which forks towards 
the east, and approaches each of the two former ranges, but so as 
to overlap the southern clay range on the south. 

Although in the Crow Branch diggings, the clay in the day 
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opening is ^ore or leas filled with diBseminated iron pyritesi yet 
in most inBtances in tho clay openings, the mineral is merely em- 
bedded in a stiff yellow pipe clay, deriyed from the decomposition 
of a clay stone or shale, and in such cases it is usually found de. 
taohed and in more regular cubic forms, but sometimes in sheets 
of connected, flattened cubes or tables, as noticed in my formeJT 
report The cubes in the latter case, are usually very small ; in 
the former case, often large, and sometimes variously modified. — 
Such modifications are also common in the Crow Branch diggings. 
Although the clay in the pipe clay openings is usually stained 
yellow or brown, yet sometimes, as in Bosse's diggings, (Linden,) 
itretains the original blue color of the shale, although in the state 
of soft clay. 

Although the greater part of the mineral yet discovered in the up- 
per bed of the blue limestone, has been found in the large flat 
opening in its lower portion above described, yet considerable 
quantities of mineral have been sometimes found in its upper por- 
tion, usually in the form of sheets, more or less closely embedded 
in the rock, but mostly accompanied with lateral seams of ochre or 
clay. These are found in different positions, vertical, horizontal or 
inclined, and sometimes are continued down through the whole 
thickness of the upper bed, or from the upper magnesian, when 
found overlying it, to the large flat opening in its lower portion; 
sometimes presenting alternate fiats and pitches in the descent, 
sometimes sending pff laterally flat sheets, in the manner of a 
thin flat opening. The mineral in the upper portion of the upper 
bed, is usually arranged in this mannfbr, and as the sheets are 
rarely of much thickness, is comparatively of little importance, 
but may serve as a guide in leading to the large upper opening. 
A remarkable example of this arrangement occurs in Imhoff's 
range, in the Dry Bone Hollow, (Franklin,) where a succession of 
vertical and flat sheets may be traced down from the top of the 
rock (the upper magnesian there wanting), to the upper or bull 
dung opening. These sheets are much larger on the flats than on 
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Ae yertical pitches, and are accompanied with seams of blue and 
white clay, with more or less iron rust and ochre. The mineral is 
here accompanied with lateral sheets of zinc ore (dry bone), par- 
ticolarly on the flats, and terminates below in similar dry bone 
sheets in the large fl^opening. 

The glass rock opemngs, in the northern districts examined this 
season, are generally situated between the npper fine grannlar 
and the middle compact portion of the middle bed of the blue 
limestone, or more exactly in the lower part of the former. This 
indeed appears to be the constant position of the proper glass 
rock openings. In this position is a layer of more decomposible 
pyritiferous rock, rather analogous to the upper fine granular 
than to the middle compact portion, accompanied with layers of 
a black or dark brown shade, decomposing into a soft clay. These 
openings differ in their contents, like the upper openings aboYe 
described, forming either dry bone (xinc) sulphur (iron) or day 
openings, according to the predominant material of the matrix.—^ 
Like the upper openiugs, they are wide and flat, and usually pre- 
sent a larger course of mineral under the cap, with sometimes an- 
other below of a similar character. These are usually connected 
by cross veins or the one passes into the other in like manner, and 
sometimes, after a limited distance, separates and returns to its 
former position. A common arrangement is that of an upper 
sheet or course of mineral, accompanied with zinc or iron ore as 
a matrix, or with both, underlaid by a layer of clay, formed from 
decomposed shale, through which small square (cubic or tabular) 
mineral is more or less disseminated, presenting the same arrange 
ment as has been noticed in the upper clay openings. This latter 
mineral is usually of little importance, but is sometimes sufficient- 
ly abundant to be valuable as wash mineral. The regular ar- 
rangement of the mineral in these openings, in relation to the 
matrix, is the same as noticed in my former report ; the iron and 
sine ores lateral, the zinc next to the mineral, the iron to the rock, 
and the mineral (lead ore) central either forming a continued sheet 



botivwii tiielitormltheeteQf lino orei or geodes or boiiobooia Ijbf 
•nlArgomeote in the oonrBo or yeini or dieseminatod throqgh the 
matrix. In some ioateaees, besides the central conrBe of Uxg/tn 
miiierBl, Intend conrses of small mineral are foond, adjoining the 
rock, but they are still separated from the latter by a thin seam ef 
the matrix, at least by the iron. Olay opdnngs are less freqnent 
in the glass roek openings than those carrying ores of zinc and 
iron, bat occasionsJly oecnr. In these there is nsnally an nppss 
eonrse of larger mineral, nnderl^d by day or shale, in which 
nnall square mineral is disseminated. The larger mineral is some- 
times arranged in a oontinned sheet, or in bnncbes, as in the open- 
ings carrying zinc and iron, only imbedded in day and at other 
limes, forms a series of cubes or more irregular luoKps, in small pock- 
etsin the cap rock, and is then accompanied more with ochre than 
eii^ ; but the ochre in such cases is in small quantity^ only form* 
ing a seam endosing the mineral. The mineral in the day ope«- 
ings, however arranged, in more usually in regular detached forms 
than in the other openings. Occasionally the mineral is foun< 
imbedded in calcareous spar, which replaces the other materials of 
the matrix, particularly in the zinc and iron openings. It is then 
also more detached and more regular in its form, and sometimes 
presents those smooth rounded forms, which have been supposed 
to have been worn by currents of water, but which are found as 
eomplete in the solid undecomposed matrix as in the soft clay m 
which they are more usually found imbedded, only less carbona- 
ted on their surface. This is an additional proof that such forms 
are original, and not the result of the action of water, althougHk 
their occurrence in a stratified clay, conforming in its arrangemipnt 
to the adjoining rock and apparently formed from a decompooed 
shale or daystone, filling the openings and investing the miuerii) 
as a matrix, is sufficient evidence of the same fact. 

The distance between the upper and glass rock openings varies 
in different districts, and even in the same mine. Generally it if 
greater in the more eastern diggings, where they have been woilt- 
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^^ tbi^in tibe more western. Thoj^ in the diggiDga east of Dodg0^ 
▼iUe, wliere the glass rock openiDg^ have been chiefly worked^ 
«nd the upper opeoiogs oulj mcidentallji the distance between 
tbem is from eight to ten feet ; while at Otter Greek, it is onlj 
fiye or six feet ; at Franklin, bat two or three feet ; and at Oen* 
terville, bat one or two feet ; thus gradually diminishing towards 
the west In some instances, in the more eastern diggings, th# 
glass rock opening is seen to rise on a more or less gradual slop^i 
or by a series of flats and pitches, to within one or two feet of th# 
upper opening, and then to recede from it to its former position; 
iMid in such cases, the cap is usually broken in mioiug, and the 
two openings connected at that point. In some of the Franklia 
diggings, and in oue instace at Oeuterville, the glass rock openr 
ijDg has b^Qn found below the upper opening, separated only bj 
a thin cap of fine granular rock (the upper part of ^e middle 
bed,) and the two openings have been marked together, like th$ 
upper and lower courses of mineral in the same flat opening. Ijx 
other instances in the Franklin diggings, and generally in t)^ 
more eastern diggings, the glaoa rpck opening has been worked 
separately, and the upper opening, in such cases, has rarelj 
proyed productive. 

I have noticed, in my former report, an instance of a glass rool^ 
opening (at Meeker's Grove) in which the mineral was imbedded 
ip heavy spar (sulphate of barytes) as a matrix. A similar ar- 
ntngement occurs at the south diggings (south of the black-jack 
diggings) where several ranges of glass rock openings bear north 
by we^t, the mineral accompained in general by iron pyrites and 
calcareous spar, but in the south part of the two western ranges 
(on nearly the same east and west line) it is imbedded in heavy 
ijpar. This latter forms a lajer under the cap rock, more or lest 
enlarging and contracting, or lenticularly arranged, and is bol^ 
dered by bands of brown shale with Ismail square (dice) mineral 
disseminated or in thin connected sheets. The mineral is arran^ 
^ in the heavy spar, mu,ch a^ in the instance ajb Meeker's Qrorif 
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IB a larger middle oonrse, forming a connected sheet, enlarging 
and contracting like the matrix itself and in the thicker portions 
sometimes forming geodes, or detached, and then in more regular 
forms. Oalcareous spar is also found here and there along the line 
of the middle conrse, either interrapting the mineral or imbed- 
ding it. Lateral courses of smaller and more detached minersl 
are also found there as well as at Meeker's Groye. The occur- 
ranee of this heavy spar on the same east and west line, crossing 
at nearly ri^t angles two distinct north and south openings, is 
worthy of notice. 

^ Oontiguous ranges of glass rock openings sometimes present 
the same differences in their contents as are observed in the upper 
openings. In the same group of diggings, dry bone and da;^ 
openings, or dry bone and sulphur openings, are often found al* 
temating. In a range in the north part of the Lost Grove dig- 
gings, near G. Goldthrop's, there are two parallel contiguous east 
and west glass rock openings ; the southern of which is a clay 
opening, the mineral imbedded in a yellow pipe clay, or in a dark 
grey, decomposed shale, and usually detached and in regular forms, 
the northern, in its western part, containing large sheets of iron 
pyrites, with little mineral imbedded, but towards its eastern 
part, the iron pyrites is more and more replaced by black jack with 
an increase of mineral. The mineral, too, is there apparently 
transferred from the clay opening on the south, to the black jack 
opening on the north, diminishing in the former as it increases fn 
the latter. 

* I have not observed any openings worked in the lower bed or 
buff limestone, in the more northern diggings examined this sea- 
son. 

' I had noticed in my former report the occurrence of apparently 
three distinct openings, in tne lower magneeian ; one in the up- 
per bed of the rock, at a small depth below the upper sandstone i 
another near the upper surface of the middle bed ; and a third in 
tlie latter bed. My examinations this season have shown that the 
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second of these is the most nsaal position in which mineral is found 
in the lower magnesian. It occurs there in connection with a 
thick bed of flint, or flinty quartz, forming the upper part of the 
middle bed of the rock, which, when accompanied with mineral| 
is very cavernous, and stained or coated with iron rust, from de- 
composed pyrites. This bed of flint, thus stained or coated, is a 
true mineral opening ; the mineral being found in it as it is found 
in particular layers of rock in the openings in the higher strata 
along the line of ranges. The arrangement is apparently that of 
a wide flat opening, in which the mineral is arranged in horizontal 
order, but usually detached, or in bunches, as it is of]|^n in the 
higher openings, particularly in the flint openings of the upper 
magnesian. The flint in this bed is arranged in layers, and occu« 
pies nearly the entire bed; the layers being only separated by thin 
layers or seams of marl colored bright green, by the hydrate of 
iron, and thus differing in tint from the green ores of copper (the 
carbonate and silicate). These green seams are apparently a con- 
stant attendant of the mineral openings in the lower magnesian, 
particularly of the main flint opening above noticed, and have 
been observed in all the mineral localities in that rock visited by 
me, even the most remote. Calcareous spar has been observe d 
by me in connection with the mineral in the lower magnesian, but 
only in small quantity. The mineral found in the lower magne- 
sian is pure, or only slightly connected with iron ores, and is 
usually in regular forms, and often in large masses. There has 
been little search for mineral in the lower part of that rock, and 
the few attempts at sinking below the main flint opening have 
been unsuccessful in tracing down the mineral, or in flnding a 
lower opening. The proper mode of working such deposits as 
occur in that flint opening, is by drifting in them till a vein or 
well marked mineral crevice is found leading down to a lower 
level. 

The discoveries in the lower magnesian have all been made 
thus far on the outskirts of the mineral district, at the outcrop of 
6 



that rook in the yicinity of the Wiscoaaixiy and in the eame lii^e 
north-east. These discoyeries in the. more remote points of i\kB,\ 
district have shown that that rock is mineral beariog ; bnt their 
resnlts should not be held as deciding the mineral character of 
the rock in the more central parts of the district where it under- 
lies the great openings there found in the npper strata. Depo^itfi 
of mineral, corresponding to those in the npper openings^ mf^ 
there not nareasonablj be expected in the lower magnQsian. 

The diggings, in the lower magnesian, have all been in rarinofi 
and bluffs, at the out-crops of that rock| and have penetrated but 
a short distance from the surface. They have been ri^ther worli^ 
as prospects than as mines, although in some instances large n^- 
neral in considerable quantities has been found, particular- 
ly in the ravines leading to the Blue river, west of Franklin. 
Mineral has been observed in that rock here and there along the 
northern frontier of the mineral district, from the Mississippi on 
the west, on the north as well as on the south side of the Wiscon- 
sin, and in a nortli east direction, beyond the limits of that dis- 
trict, at Bandolph, in the north-east comer of Columbia countyj 
but less far to the north east than it has been observed in the 
upper magnesian, viz : in the vicinity of Oshkosh. The point of 
most interest to determine, is the probability of deep mining in 
the more central parts of the mineral district, and the ocoqf- 
rence of mineral in the lower magnesian at so many pointo» 
aiicl, in some instances, in such quantity on its northern frontier, 
may be regarded as offering no little encouragement to the expec- 
tation of finding it in large quantity in that rock beneath the grei^ 
deposits in the central parts of the district 

Several facts, noticed by me, seem to indicate that the mineral* 
in its descent, does not always pass directly down from one open- 
ing to another, but that in one part of the range it may occupy 
one opening and then leave it, and in the next succeeding part ot 
the range occupy the next lower opening. This would correspond 
with the arrangement sometimes observed in the same opening 



where the mineral passes from one lerel to another, by a series of 
pitches or steps in the direction of the range. An instance appa- 
rently of this change of openings has recently occurred at the 
Jamestown mine, as already noticed. The peculiar arrangement 
of the two great openings in. the bine limestone, where, in some 
localities the mineral is found in the upper opening, and in others in 
Che glass rock opening, while the upper opening is found nearly un- 
productive, appears to indicate a similar transfer on an extended 
scale. Many instances noticed in my present and former reporti 
show that the mineral sometimes shifts, on the same level, from 
one range to another parallel range in their progress. These shifl- 
ings of the mineral on the same level, or at different levels, are 
worthy of notice, as if well established and understood, they will 
l^ad to more certain methods of mining. The most certain rule 
in mining, where such shiftings prevail, is to follow the minerat| 
or those signs which best indicate its course, and whenever an ob- 
ifious shift occurs, to pursue that, and where the mineral is inter- 
rupted, to endeaver to trace its leaders, and always to search for 
these in such a direction as conforms to the prevailing arrange 
ment in the vicinity. Thus it is known in some diggings that the 
mineral is liable to shift in a particular direction on the sam^ 
level, as to the left in the body of the mineral traversing the south 
part of the Hazel Green diggings. In such cases^ when the mine- 
ral is interrupted in a range, it may with more probability b^ 
fpund in the direction of the prevailing shift, than in the opposite 
direction. So where a range which has been worked in an upper 
opening, approaches a tract where the mineral has been found 
chiefly in the next lower opening, and is there interrupted, it 
might with more probability be sought in that lower opening, and 
traces might be found leading to it. 

Although decomposition both of the opening rock and matrix 
is found to have taken place more or less extensively in most pro- 
ductive openings, yet in some such the rock and matrix are found 
little changed, and the same occurs more frequently where the 
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rock in the lice of such opeDiDgs, preserves its opening character, 
bat is tonnd barren of mineral, forming a bar in the course of the 
range. This last circumstance would seem to indicate that the 
tendency to decomposition is greater in the productive openings, 
perhaps from the combination of different ores, and their mutual 
reaction, for in all mineral openings, iron is more or less frequent, 
originally in the state of pyrites. But in many instances, differ- 
ent ranges, even contiguous, or different parts of the same range, 
of the same character as to contents, are formed in very different 
states, one very much decomposed, another -very little or not at 
all altered. This is particularly true of the zinc openings, which 
when decomposed from dry bone openings, and when unaltered, 
black jack openings. It is not always easy to determine the 
cause of such differences. In some instances this decomposition 
is most strongly marked at the outcrop, and diminishes as the 
opening recedes from it, and is then obviously caused by the 
greater degree of exposure to decomposing agents. This is well 
observed in Topp's range, (Centervijle) in which at its outcrop on 
the south slope of the ridge, the zinc oYe was almost entirely in 
the state of dry bone ; as it was carried into the ridge, partly dry 
bone and partly black jack, the latter increasing until it is now in 
the state of unaltered black jack. In other instances, the change 
appears to have been caused by the passage of a vertical or pitct 
ing sheet from the top of the rock to the main flat opening. This 
tendency to decomposition in the mineral openings has greatly 
facilitated mining, and in those instances where the mineral is 
small and disseminated through the opening rock or matrix it can 
be worked to advantage, as wash mineral in a decomposed ground, 
where it could not be if the ground was unaltered. 

BUBFAOB ABBANQBMENT. 

. The surface arrangement in the more northern diggings obviously 
oorresponds to that in the more southern as laid down in my for- 
mer report. The arrangement there exhibited is rendered moie 
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complete by these northern diggings, and on a comparison of the 
whole, some points of interest which remained not sufficiently 
certain may be now considered as established. In general the same 
principle of arrangement, in relation to the combination of ranges 
into groups, and of groups into more extended series, prevail in 
the more northern as in the more southern diggings. I shall 
therefore in the present report, confine myself chiefly to a detail 
of the differeijt series observed in the more northern diggings, 
and shall state any peculiarities which may occur in the more 
particular arrangement in their place in the different series. 

The different groups in the more northern diggings are arranged 
in a number of series as in the more southern. One, (10,) as ob- 
served in my former report, may be regarded as a continuation of 
series 1 of that report, and extends easterly from the Beetown dig- 
gings, through the Pigeon, the Grabs^ and the New California, 
and Crow Branch diggings, toward the S. W. point of the diggings 
in Mifflin N. W. of the Black Jack diggings. A second series (11) 
may be traced from the Guttenberg diggings, in Iowa, through 
the diggings at Ray's Landing and Fenimore diggings to the Wing^ 
ville diggings, first bearing north easterly and then easterly, cor-^ 
responding to the course of series 1. This is the most northern 
series of diggings, if we except the few diggings in the lower 
magnesian, on the northern frontier of the mineral district. East 
of the points above stated, there is a remarkable turn to the north 
in the course of the two series. The second series (11) shifts to 
the north from the Wingville diggings to the Centerville diggings, 
and then bears easterly through the Franklin diggings to the Otter 
Creek diggings. East of series 1 (10,) as traced above, there are 
a number of parallel lines of diggings, bearing north and north- 
east to a point east of the Wingville diggings, and the series is 
then continued east through the Dodgeville and Porter's Grove 
(Ridge way) diggings to the Blue Mound digi^ings. The lines of 
groups bearing north and north east include the Black Jack and 
Mifflin diggings (12,) the Lost Grove and Peddler's Creek (Linden) 
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^gingB (18,) and the Mineral Point diggbgs {i^ noticed in m/ 
former report, with other minor groups connected with them. 

The series (10,) extending east from the Beetown diggings, th« 
different lines of diggings bearing north and northeast (12, 18, 9j) 
and the series extending east from the Dodgeville to the Blue 
Monnd diggings, may be regarded as one great series, continned 
from series 1 of mj former report, and will be first noticed in de- 
tail. 

In following this series east from the Beetown diggings, we first 
meet a number of diggings along the top of the bloffs east of 
Grant river, on both sides of the Beetown and Lancaster road, 
and nearly east of the northern Beetown diggings. These are in 
the lower bed of the upper magnesian, the whole series of strata 
being exposed in the blnfiB from the upper to the lower nagne* 
•ian, the latter rising a few feet above the water leyel. These 
diggings are in ochre openings, and the bearing of the ranges is 
generally E. S. E. The Pigeon diggings form a more important 
group on the north side of Pigeon creek, south-west of Lancaster, 
presenting a number of considerable ranges, generally bearing S. 
8. E. but sometimes more nearly east and west, with very few 
north and south or quartering. These two are in the lower bed of 
the upper magnesian, and generally accompanied with the brown 
rock with disseminated tifi^, and the openings are usually ochte 
and clay, but in a few instances sand openings ; the rock in the 
latter case light grey, but with disseminated tiff, like the brown 
rock. Zinc ores have not been found to any extent in these dig^ 
gings, but a dry bone range has been worked, on the south side of 
Pigeon creek, in the upper part of the upper bed of the bine 
limestone. A number of ranges, also bearing E. S. E. occur at 
the hurricane settlement, south west of the Pigeon diggings, and 
east of the south part of Beetown diggings, in a light grey sandy 
limestone with flints, apparently the flint bed of the upper magne* 
aian, and resembling the prevailing rock in the Beetown diggings. 
In a line nearly east of the Pigeon diggings, on both sides of the 
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Vi^m leaSltig to the Big Platte, north-West of !E!lIenboaroiigh 
lite ibe Oirab diggiiigBy a small group in the lower part of the 
upper magnesian, in a light grey sandy limestone with flints, the 
broVi^n rock only rarely observed. These diggings were only re- 
celitly discovered, but were not worked when I visited them. — 
They are in a direction K. N. £. of the Potosi diggings, and froih 
this point the series bears north east along the course of the Big 
Flatte to the Whitaker diggings, whence it extends east through 
the Kew Odlifornia and Grow Branch diggings. In this latter 
part of the series, the general bearing of the ranges is S. S. £. be- 
coming more sonth- easterly towards the east. The Whitaker dig- 
gings are a small group on a high ridge east of the Big Platte, in 
^hich the mineral is found in ochre openings at the junction of 
the upper magnesian, (here a brown rock with tiff and flint) and 
the blue limestone. 

The mineral, too, has been traced down into the upper part of 
the blue limestone. The bearing of the ranges is here partly S. 
S. E. and partly east by south. The New Oalifornia diggings are 
in a line east of the latter on the ridges on the east side of the val- 
ley of the Big Platte, which here bears southwest, and present 
three principal groups, in an e:s:tent of about two miles from west 
to east. The bearing of the ranges is quire uniformly S. S, E. — 
The diggings are all in the upper bed of the blue limestone, in the 
main opening in the lower part of that bed ; the mineral accom- 
panied with clay and odhre, and the rock attending the opening 
abounding in fossils. These diggings were only recently discov- 
ered, but are not much worked at present. The Crow Branch dig- 
gings, so called from a branch of the Big Platte, on which they 
are situated, are in the same line, about two miles farther east, 
and in the saine main opening, in the upper bed of the blue lime- 
stone. They may be considerea as a single range, more south- 
easterly in its bearing, and presenting a combination of three con- 
tiguous openings, (black jack, sulphur and clay), already noticed* 
These diggings have been and are still very productive. South of 



48 

them, at a short distance, is a strongly marked solphmr range in 
the same opening, and near this, on a higher part of the ridge, is 
a raDge presenting an ochre opening, in the lower part of the np- 
per magnesian, bearing S. S. £. Other scattered ranges haye heea 
worked on the ridge, farther east, in the same part of the upper 
magnesian, and with a similar S. S. E. bearing. This difference 
in the direction of the ranges in the different strata, is worthy of 
notice. South east from the Grow Branch diggings, on both sides 
of the ravine leading south to the Little Platte, is a small group 
of diggings in the main opening in the upper bed of the blue lime;- 
stone; the mineral accompanied both with dry bone and ochre; 
the bearing in one range south-east, in the others, E. S. IL 
These groups of diggings east of the Big Platte, are north of the 
PlatteviUe diggings, and south by west of the Wingville dig^ 
gings. It was noticed in my former report, that the Platteyille 
diggings form a large group, extending north much beyond the 
general line of the east and west series, with which they are con- 
nected. 

The Wingville diggings form a similar extended group in series 
(11) and nearly half way in a line between them and the Grow 
Branch diggings, a small group of north and souths (the Iron Sast 
diggings) itL the upper magnesian, form as it were a connecting 
link between the series 10 and 11. The PlatteviUe diggings are 
also in the line of the western part of series 3, (former report,) 
bearing N. N. £. from the Fairplay to the Patch diggings, and 
series 11 shifts to the north in the same line from the Wingville 
to the Oenterville diggings, thus presenting an extended north and 
south series transverse to the east and west series. In proceeding 
eastward in the series, we meet, after a considerable interval, the 
first line of diggings bearing: north and If. east, including the 
Black Jack and Mifflin diggings. This line (12) extends along 
the divide between the little Platte and the west fork of the west 
Pecatonica, and along the valley of the latter. It inclades a num- 
ber of distinct groups, which may be arranged in different subor- 
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dfaiAte liiiefr. The digginge along the divide and on the npper 
part of the west fork are in the npper magnesian ; those along the 
lower part of the west fork, in the bine limestone. The first sub- 
ordinate line commences in the Burying Gronnd diggings; on a 
ridge between two small branches of the little Platte adjoining 
the divide on the west, and consists of a long series of onlj two 
main parallel ranges first bearing E. TS. £. and then north b; east, 
shifting to the west near the middle of the latter part of their 
coarse* The m'neral is in the form of sheets closely wedged 19 
the rock, or in crevices with ochry clay. In a line north east 
from these diggings, is ala'^ge and productive east and west range, 
(Ludd's,) forming a wide opening apparently in the flint bed of the 
npper magnesian, east of which is a groap of north and sonth 
sheet ranges. The bearing of the east and west is £. 8. E.; that 
of the north and souths, north by west. North of this group is 
another detached group of north and sonths, terminating this line 
on the north. 

Another subordinate line may be traced along the divide 
oommencing in a group of diggings south west of Blackjack, com* 
posed chiefly of east and wests, bearing both E. S. E. a^d E. K. 
E., and crossed by a number of north and souths on the west 
W. N. W. of Black Jack is an extensive group of sheet ranges, 
generally bearing N. N^^E., but sometimes £. S. E. or even shift- 
ing their course so as to present a curvilinear arrangement. These 
sheets are generally accompanied with ochre or iron pyrites, and 
in one instance with blackjack, and are apparently in the middle 
or lower part of the upper magnesian, according to the elevation 
of the surface^ In a line north by east of these diggings, and 
east of the north group in the first line, is a large detached group 
(the Tail holt diggiogc^), consisting chiefly of east and wests, form- 
ing regular openings or wide patches, crossed by a few north and 
souths, particularly along the west side of the group. A third 
subordinate line may be traced along the west fork and the east 
aide of its east branch, in a direction nearly north and south. 
7 
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This iDolades first the south diggiogs (oq ttie west side of die west 
fork and on the north side of the remarkable east and west Tal* 
ley marked by an extraordinary elevation of the lower strata, al- 
ready noticed,) consisting of a group of ranges of glass-rock 
openings bearing N. by W., the two western ranges crossed on the 
south by a body of heavy spar investing the mineral. North of 
this are the blackjack diggings, among the most important in the 
mineral district, consisting of three main ranges, already noticed, 
bearing south easterly, and terminating in the bluff on the west 
side of the west fork. These are in the main opening in the upper 
bed of the blue limestone, and are particularly remarkable for 
the great quantity of zinc ore in the openings. On the oast side 
of the west fork, just north, are a few unimportant e^st and west 
ranges worked in the lower part of the upper magnesian, and ex- 
tending down into the blue limestone. This line is continued up 
the east side ot the east branch of the west fork by a few ranges 
of little importance, to the Madden range, a large east and west 
range nearly east of the Tail-holt diggings. These diggings on 
the east branch are all in the upper magnesian. 

The second line bearing north and north east (13), including 
the Lost Grove and Pedlar's Creek diggings, extends from a 
point east of the south diggings, above noticed, up both sides of 
Pedlar's Creek to the Military road on the divide between the 
Pecatonica and the Wisconsin. It commences in a large east 
and west rdngo in an ochre opening in the upper magnesian, on 
the divide between the west fork and Pedlar's Creek, north east 
of which a line of t^iggings in the blue limestone extends along 
the west side of Pedlar's Creek, generally in the glass rock open- 
ing, but in a few instances in the main opening in the upper bed. 
The ranges generally bear east and west, but in a few instances 
in the opening in the upper bed, north by west*. Nearly opposite 
these diggings, on the east side of Pedlar's Creek, are the Lost 
Grove diggings. These are partly in the lower bed of the upper 
magnesian, on the highest parts of the ridges, and partly in the 
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bloe limeetone, on the sides of the ridges towards the ravines. 
The. productive ranges in the blue limestone are all in the glass* 
reck 0|)eDiDg, the upper opening being fonnd here of little im- 
portance. This group presents on the north, on the north side of 
a ravine leading west, a long east and west range in the upper 
magnesian, on the higher ground, and two parallel east and west 
ranges, lower on the descent and farther east, already noticed ; 
the northern, a sulphur range towards the west, and a black jack 
range towards the east; the southern, a claj range. On the sum- 
mit of the ridge south of the ravine, is a large patch in the upper 
magnesian apparently formed by a wide east and west, crossed 
towards the west by a similar north and south. On the south 
side of this ridge, is a large range in the glass rock opening, in 
which the mineral is accompanied with tiff and clay, bearing 
south by east. Other less important ranges occur in this group, 
both in the upper magnesian and blue limestone. Farther north 
in the bluff, on the west side of Pedlar's Creek, copper ore (simi- 
lar to that of Mineral Point) has been discovered in the main 
opening on the upper bed of the blue limestone, but has not been 
worked to atiy extent Nearly opposite, on the side of the ridge 
east, is a single vertical sheet range, bearing E. S. R, (the Black 
Eawk d tggingp,) and nearly in the same line towards the creek, a 
range worked to a small extent in the upper bed of the blue 
limestone. North by west of these, the Pedlar's Creek diggings 
extend in an almost continuous series from a point nearly west of 
Linden village to the divide at the Military road already men- 
tioned. They commenced farthest south on the west side of the 
creek, at an east and west, (the Whym range,) from which ex- 
tends a line of north and souths, (the Provision lot,) nearly east 
of which is the Ueathcock range, the most southern on the east, 
aLid the most important in the whole group. 

This last forms a curve, convex to the N. east, and opposite its 
west end, a line of north and souths extend along the west side of 
the creek, and then apparently crosses to the east, and is continn- 
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ed in a line of east and westB slightly conyex to the north. Throng^. 
out this whole extent zinc ores are more or less abundant, while in 
the other ranges of the group they are rarelj met with. From this 
apparently connected range, lines of north and souths extend 
alc^g both sides of the creek to a point north of the Franklin 
ready crossed in a few points by east and wests, particularly at 
Oovel's diggiDgs, in a line nearly east of the Madden range. At 
the point north of the Franklin road, above mentioued, there is a. 
small group of east and wests, from which the main line of the dig- 
gings recedes east to a line of uorth and southsj which continaes 
more interruptedly to the divide north of the Military road. The 
diggings throaghout this whole group are in the upper magnesian, 
except at Hoss' range, in the line of north and souths, east of the 
creek, not far north of the dry-bone range connected with the 
Heathcock range. An opening has there been reached in the 
blue limestone in the lower part of the upper bed, in which the 
mineral is imbedded in a soft blue clay. The north and aoutjhs 
form sheet ranges. In the Heathcock range and its connexions, 
the mineral is arranged id flat and pitching sheets, generally ■ ae- 
^ompained with zinc ores. The east and wests, paf ticularly at 
OovePs, form large ochre and clay openings, sometimes abound- 
ding ia iron pyrites and hematite, (the latter from the decomposi^ 
tion of the former.) A few scattered diggings, are found in the 
prairies north west as &r as Gross Plains, at the crossing of the 
Franklin andMillitary roads. 

A line of diggings parallel to the former may be traced from 
Diamond Qrove^ west of Mineral Point, on the ridge west of the 
east fork of the West Pecatonica, to a point north of the Military 
road. This commences in a large north and south range (Ihrash- 
er's) in the lower part of the upper magnesian. Farther north,, 
bejond a deep ravine, is a group of east and wests, in the same 
part of the upper magnesian, generally in ochre and clay open- 
ings, sometimes forming patches at the surface, from which the 
cap has been removed. Korth by west from these, are too small 
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gratfpe of diggingB in the bine limefltone od opposite sides of ttie 
east fork of Pedlar's Greek. Those on the west are in the glass- 
rook opening ; those on the east in the same opening towards tHe 
sonih, and in the opening in the npper bed towards the north. 
Still north bj west, on the ridge west of the fork, is a detached 
east and west range, crossed and shifted to the north, in its middle 
part, bj north and souths, from which a line of remotely detached 
north and souths extends to the military road, terminatiDg in a 
larger group of ranges (the Pump Diggings) bearing around from 
ST. N. £. to E. K. E. These diggings, west of the east fork of 
Pedlar's Creek, are all in the upper magnesian, north of the MiU- 
tary road, and N. W, of the Pump diggings, is a wide east and 
west range (Black Davy's,) on a ridge between two ravines leading 
to the Wisconsin. This range is in the lower part of the upper 
magnesian, in a rock with green seams and but little flint, resem- 
bling the greea rock of Mineral Point ; and the mineral is either 
in sheets in the hard rock, or in soft sand or ochre openings. The 
Otter Creek diggings at the east end of series 11, are l^. W. from 
this point 

From the Dreadnaught range, at the north end of the Mineral 
Point diggings, as represented in my former report, a series of 
<ligghJg3 extends northerly, by Van Meter's survey, to the S. W. 
point of the Djdgeville diggings. None of these are important, 
except two large east and wests at the survey. They are all in 
the upper magncBlan, and east and wests till we reach the nor- 
thern diggings at the survey, whence a line of north and sout&s 
extends along the west side of the Dodgeville diggings. 

The line of diggings (14) bearing easterly along the divide be- 
tween the Wisconsin and the Pecatonica, from the Dodgeville to 
the Blue Mound diggings inclasive, may be considered as termi- 
nating the great series continued from series 1, unless it be ex- 
tended southeasterly to the Sugar river diggings at or near Exeter, 
as suggested in my former report. The diggings in this, line are 
mostly on the south slope divide, but in a few instances pass north 
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between the ravines leading to the Wiaoonsin. The Dodgeville 
diggiDgs commeDce on the west, in the line of iJorth aud BoatliB 
above indicated, which bears N. N. E. by a series of shifts to the 
east, to a ridge between ravines leading to the Wisconsin. An 
other line of north and soaths commences on the west of the La- 
throp range, at Dodgeville village, and inclines to the west, till it 
unites with the former towards its northern extremity. This last 
line is qnite nninterrnpted in its southern half, and is there cross- 
ed on the north and south by east and wests, those on the south 
connected with the south part of the Lathrop range. This last, 
the most important in these diggings, forms a carve or horse shoe, 
first bearing north by west, and then north easterly across a ravine 
at Washburne's engine. A group of sheet ranges bears north by 
west, parallel to the south part of the Lathrop range on the east, 
and apparently crosses the north-east part of the latter. The 
Dodjgeville diggings, thus far, are all in the upper magnesian, 
commencing on the higher grounds in the upper bed, and extend- 
ing in the ravines to the lower, but chiefly in the middle flint bed, 
particularly in the southern east and wests and the Lathrop range. 
The north and souths are all sheets, usually closely wedged in 
hard rock ; the east and wests'as well as the Lathrop range, pre- 
sent tumbling openings, which in the latter are arranged in pitches on 
each side of a middle less productive bar. Farther east a line of 
diggings in the blue limestone extends north-easterly from a point 
about a mile east of Dodgeville to the Holyhead diggings. These 
are all on the sides of the ravines of different branches which 
unite to form the Dodgeville branch of the East Pecatonica. They 
are all apparently in the glass-rock opening, the upper opening not 
having been found productive. The mineral is generally accom- 
panied with zinc ores, but sometimes with iron or clay. The bear- 
ing of the ranges is usually south easf, but varies from S. S. E. to 
E. S. E. presenting remarkable irregularities in their course. North 
of the Hoi J head diggings, is a group of diggings, at Mercersburg, 
chiefly in the lower part of the upper magnesian. Towards the 
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fl^atb) oa the ridge weat of the Holyhead braneh, is a large pateh 
beariDg north and south , presenting a flat sheet in the npper mag- 
nesian, intersected by a number of north and south vertical sheets. 
A shaft has been sunk there to a pipe clay 6pening with square 
mineral, in the upper bed of the blue limestone. Farther north 
is a group of north and south sheets in the lower bed of the npper 
magnesian. This is continued, with some interruptions, to the 
summit of the divide towards the Wisconsin, crossing a consider- 
able east and west range in its course. On the summit, a ridge 
east of the south part of the diggings in the blue limestone, are 
the. Korway diggings, a group of east and wests in the upper mag- 
nesian. Eiist of these, on the high grounds east of the Holyhead 
branch, is another large group in the upper magnesian. Tho9e 
towards the west are mostly east and wests, flret bearing E. S. E. 
and then £. N. E., and are crossed towards the east by a large 
group of north and souths bearing N. N. W. 

Not far east of the group last noticed the Porter's Grove dig- 
gings form a considerable group, chiefly on the south of the 
divide, but extending across it towards the Wisconsin. These dig- 
gings are chiefly north and souths, crossed towards the south by 
a large east and west (the Wakefield range.) There are two large 
north and souths, (the Firm and Brush leads), the last of which 
has been followed about two miles, extending far across the divide, 
and terminating in a flat opening with diee minisral, in the npper 
bed of the blue limestone. The north and souths carry (Sheets, ex- 
cept the Brush range, which at the divide forms a wide opening 
with chunk mineral. These diggings are in the upper magnesian 
with the exception above notic(ed. Scattered diggings occur along 
the south side of the diyide between the Porter's Grove and Blue 
Mound diggings, but none are of interest except a line estending 
north by east along a ridge about half-way between them. These 
diggings are apparently in the lower part of the upper magne- 
fiian, and are chiefly patches or wide ochre and clay openings 
near the snr&ce. They commence on the south west at O'Neil's 
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diggiogSi ftnd extend at interrak abonl two miles te'Ui6 milileffy 
road. 

The Blue Mound dig^ngs form a nnmber of distioot gronpe, 
eoolii of the Blue If oundsy and are aleo in the upper magneeian, 
generallj in the flint bed, although in a few instances, at the ra- 
tines, mineral has been traced into the bine limestone. The ranges 
are almost invariably east and west, bearing aboat east ten de- 
grees sonth, and nsnallj present wide tumbling openings, whieh 
at the ravines, particularly in the more southern ranges, are ua- 
eapped, forming patches near the SBrface. The principal grotip 
is at Brigham's range, a large and prodaotive east and west, north 
of which is another considerable range on which an engine has 
been recently placed. Dudley's range, south west from this group, 
is a large detached east and west, and two large east and wests 
occur at Hawthorn's diggings on the south. Hyde's range, more 
remote to the S. S. W., is another large range bearing E. S.E. by 
a series of shifts to the south, the parts of the range having the 
usual bearing above noticed. A number of less important dig- 
gings extend £. S. E. from Brigham's range, about five miles, tD 
Shaw's diggings, a small group of east and wests in the lower 
part of the upper magoesian. This point is the most remote in 
the series, unless we include the Sugar Biver diggings towards 
the S. E. 

Betnming west, the^series 11, may be traced from its 8. W. 
point towards the N. E. and E. It commences, in this state, in a 
high bluff on the east side of the Miseiesippi, at Roj's Landing, 
'£• W. of which are the Outtenberg diggings, on the opposite bank, 
in a similar situation. This bluff forms a narrow ridge ov^Iald 
by a thick bed of the upper magnesian, forming an abrupt wall 
on the west, below which is a steep slope occupied by the blue 
limestone and upper sandstone, extending to alow terrace of tiie 
lower magnesian at the water's edge. This ridge is apparently 
^aversed by an east and west range, in the flint bed of the uppeir 
magnesian, crossed on the east side by a north and south ereviee. 
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Htore prdflnotire eyen than the east and west. The opeftikig Is 
occupied bj sand and clay, with mnch tiff in large masses or 
disseminated. Small quantities of mineral hare been found in 
.the upper part of the lower magnesian, near the Mississippi, 
one or two miles farther north. 

Proceeding north east, we arriyCi after a long, interval, at flie 
Penimore diggings, in a Ime west of Wingyille, on the divide be- 
tween Orant river and the Wisconsin. They consist of two smaSl 
groups, about two miles apart ; one north- west, on the north side 
of the divide, coDsisting of two east and wests, the other farther 
east of one large east and west, by the military road, and others 
smaller on the north. They are in clay and ochre openings, in a 
rock with flint, but apparently the lower part of the upper mag- 
nesian, and in character resemble the Wingville diggings. 

Proceeding east along the divide, by the military road, we ar- 
rive at the WiDgville diggings, the first of importance in this 
series. The main body of the diggings crosses the divide east of 
Wingville village, and extends nearly twice as far from north to 
south as from east to west. This corresponds with their position 
in the transverse series extending fromiihe Platteville to the Oen- 
terville diggings, already noticed. They are in ochre and clay 
openings, in a sandy rock with flint, apparently the lower part of 
the upper masjuesian. The ranges are all east and wests, varying 
from E. N. E. to E. S. E. Black jack has been found here only 
in two remote points on the west. 

Shifting to the north across the valley of Blue river, the series 
is continued in the Centerville diggings. These are all situated 
in the main opening in the upper bed of the blue limestone, ex- 
cept in one instance, already noticed, where a lower opening, ap- 
parently corresponding to the glass rod; opening, has been reach- 
ed at a short distance below the main opening. They extend 
from west to east along the ridge immediately north of Blue riv- 
er, and presents three distinct groups, two west and one eaist of 
the village. The ground is these groups is nearly underlaid by 
8 
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eontigQoiis wide flat openingSy the apparent directloQ of which is 
aoQth easterly, but by successive shifts to the nortb| ia prooeeding 
east, the bearing of the groups varies from E. N. E. so aorth east. 
This ie particularly observable in the two western groups. The 
mineral is generally accompanied with zinc orea, more usually in 
the state of dry bone, with more or less of iron. 

The series is* continued northeasterly from Centerville to the 
Franklin diggings, one of the most extensive and important groaps 
in the mineral district. This group is of- greatest extent from 
north to south, and includes a number of subordinate groups, of 
which the most central, and also the most important, is that at the 
Dry Bone Hollow, north of Franklin village. These diggings are 
in the blue limestone, except a few of little importance in the low- 
er part of the upper magnesian, on the higher grouuds towards 
the south, and those in the lower magnesian in the ravines lead- 
ing to Blae Biver, west, of Franklin village. Those in the blue 
limestone are chiefly in the main opening in the lower part of the 
upper bed ; the glass rock opening having been worked only in a 
few instances, as a lower opening, or on the outskirts of the group 
toward the north andeast« The ground in the Dry Bone Hollow, 
is nearly occupied by contiguous ranges, bearing soath-easterly 
obliquely across the hollow, and worked chiefly in the main open- 
ing in the upper bed of the blue limestoue, but in a few instances 
the glass rock opening has been reached only two or three feet 
below the upper opening, and worked in connection with it The 
mineral was first struck on the east part of the ridge adjoining 
the hollow on the north, in a thin overlying cap of the' upper mag- 
nesian, where the bearing of the ranges is apparently E. S. E. — 
This diflerence in the bearing of ranges in different strata has al- 
ready been noticed. South of the central group at the Dry Bone 
Hollow, are only a few scattered diggings ; those on the west, ad- 
joining the ravines of Blue River, ia the upper bed of the blue 
limestoDc; two small groups on the divide, between Bine Biver 
and Otter Creek, in the lower part of the upper magnesian, and a 
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range on the east of the divide (Jones'), in the glass rock open- 
mg. Copper ore has been found on a line east of Oenterville, 
both in the blao limestone, and one of the two groups in the np- 
p^ magnesian, that . to the south-west. North of the group at 
the Dry Bone Hollow is an extensive line of diggings from west 
to east, forming three distinct groups — the Irish diggings on the 
west, West Point in the middle, and the Suddorth diggings on 
the east The general bearing of the ranges is there E. S. E. — 
These diggings are all in the upper bed of the blue limestone, in 
the two western groups, in pipe clay openings, on the eastern 
group, chiefly in zinc openings, but in one of the ranges, in a claj 
opening, Korth of the eastern group in this line, after a consid- 
erable interval, is a detached group (the Strawberry diggings), on 
two parallel ridges; on the south, the mineral accompanied with 
zinc ore in the upper bed of the blue limestone; on the north, 
with clay and tiff in the glass rock opening . Still farther north, 
near the point of a ridge towards the Wisconsin, is a small group 
of diggings in the blue limestone ; on the south, in the upper bed, 
on the north, in the glass rock. This may be regarded as the ex* 
treme northern point of the transyerse series through Wingville, 
already noticed. The diggings in the lower magnesian, west of 
Franklin, are in two ravines leading to Dry Hollow,* one on 
the west, the other on the east, where that rock underlies bluflfs 
of the upper sandstones. Those on the west were noticed in my 
former report, and have been worked in the upper, softer bed of 
the rock, and in the thick layer of flint at the top of the middle 
bed ; those on the east, only in the latter. These diggings have 
been the most productive yet worked in the* lower magnesian. 

The series 11 terminates E. S. E. of J^ranklinin the Otter Greek 
diggings, in a line towards the most north eastern point of the 
Pedlar's Creek diggings. These are situated in two ridges be- 
tween ravines near the head of Otter Greek; the group on the 
northern ridge at (W. S. Adam's) is the most important. They 
are chiefly in the glass rock opening, though the upper opening 
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1i abo present, t>iit has been little prodnetiTe. The mineral in the 
glass rock opening is generallj accompained with sine ore, %ni 
eometimes with iron or claj. The interval between the two opea- 
tngs is here greater than at Franklin, nsaallj fire or six feet TllU 

. bearing of the ranges is generallj E. 8. E., bnt crossings oeciir 
esnallj bearing south by east. 

31 ineral has been discorered in the lower magnesian. along the 
oorthern frontier of the mineral district, at least as far east as 
Franklin. At the different localities which I hare visited, it ha* 
been worked to mach extent onlj in the ricinitj of Franklin. 
Small qnantities have been found on the east side of the Missis* 
■ippi, north of Kay's Landing ; on Tront Ban, north of Patch 
Orove ; and on the lower part of Oreen river, near Anderson's 
saw mill. It has been found in larger quantity on the Xiittle 
Eickapoo, north of the Wisconsin, in the layer of flints at the top 
of the middle bed, and like that at Franklin is pure and brigbt 
and usually in regular forms ; shafts have been there sunk below 
the flint in which it is found, but it has not been traced down- 
ward. 

An extensive transverse series, from the Fairplay, through f&e 
Platte v^Ie and Wiogville to the Franklin diggings, has been al- 
ready noticed. Similar transverse series of less moment, may be 
traced on the west from the Beetown to the Fenimore diggings, 
and from the Potosi to the Grab and Whit^ker diggings, and on 
fhe east from the Wiota, through the Yellowstone, to the Blue 
Mound diggings, and from Skinner's to the Sugar river diggings. 

/ The general bearing of these transverse series is north by east; 
but the most important of such transverse series is that formed 
by the g eat body of diggings from Hazel Green to Shullsbarg, 
on the south, the most extensive and connected in the whole min- 
eral district, and that from the Mifflin to the Mineral Point dig- 
gings, on the north. These are in the same north by east line of 
bearing, and both present a number of lines of diggings in the 
same direction. A large vacant space around the Platte Mounds 
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IB interposed betweea them, and on either aide of thie, vis : at 
Meeker's Grove on the south, and at the sonth diggings on the 
north, are the most striking appearances of disturbance of the 
strata by faults jet observed in the mineral district Thej tra- 
rerse too, the middle line of the district, and are as it were, its 
axis. Their relation to certain appearances of the primary and 
metamorphio rocks to the northeast will be hereafter noticed. 
The faults above noticed, are each in the line of a remarkable 
series of ravines extending for some distance from east to west^ 
perhaps having an important relation to the east and west series* 

I have already noticed the occarrence of small quantities of 
copper ore similar to /that of Mineral Point, on the west side of 
Pedlar's Creek, in the upper bed of the blue limestone, and in an 
east and west line south of Franklin, in the same bed, as well as 
in the lower part of the upper magnesian. I have visited this 
season a group of copper diggings (McKaight's) no longer work- 
ed, on the west side of the west Pecatonica, south of Wiota. — 
The ore consists of the jellow and variegated sulphurets, accom- 
panied with the blue and green carbonate and black oxjd, and is 
less accompanied with iron than in the more northern diggings. — 
It is found in vertical sheets or seams traversing the upper fine 
granular portion of the middle bed of the blue limestone; the 
sheets enlarging and contracting, sometimes it is said, two inches 
thick. It is accompanied with calcareous spar, partly fibrous, part- 
ly mamuillary and composed of minute tables. I have also ex- 
amined a new range, worked daring the past year, in the copper 
diggings, east of Mineral Point. The ore is the vitreous sulphuret, 
accompanied with iron pyrites, and more or less changed to the 
green carbonate. It is found in a sofi; ochry and clay opening, with 
seams and pockets of black ochre, and occurs in their seams inter- 
lacing the opening ground, or in vertical and flat sheets or small 
bunches. The copper diggings, at Mineral Point, are not at pres- 
ent in a situation to judge well of their importance. 

The ores of zinc in . some of the northern diggings are very 
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abundant, particnlarly in the two great openings in the blue lime- 
Btone. The largest masses have been found in the main opening 
in the upper bed at Black Jack, Crow Branch and Franklin ; 
sometimes, where interrupting the mineral, forming solid flat 
sheets more than a foot thick and of large extent. Yery large 
quantities have been accumulated in the rubbish and piled away 
in the openings, and could be supplied at little expense of labor; 
probably large quantities yet remain undisturbed. Zinc works 
located at pointe, where the largest quantities of the ore might be 
easily procured, might well repay investment. 

I noticed in my former report (p. 96) the general occurrence of 
iron ore in the diggings, originally in the stake of iron pyrites, 
but more usually at present in that of ochre or hematite, from 
its decomposition. These are particularly abundant in the ochre 
openings in the lower bed of the upper magnesian, »s noticed in 
my former report in snch openings in Benton and New Diggings. 
They are also abnndant in some such openings in the northern 
diggings, where the hematite is observed at times in large masses, 
apparently fully recomposed, particularly at Wingville. I noticed 
too, in my former report (p. 18) the common occurrence of seams 
and nodules of iron pjrites and hematite in the upper sandstone, 
at its junction with ihe blue limestone. I have this season ob- 
served a remarkable instance where the whole thickness of the 
upper sandstone is apparently pervaded to a large extent, and in 
a similar manner, by iron. It occurs on Skinner's branch, near 
the Pecatonica, in a line S. W. from Skinner's diggings, where a 
narrow ridge, on the east side of the branch, is composed of a 
deep red sandstone, more argillaceous than U usual, ai.d including 
layers of a thin red shale, through which tearbs and nodules of 
iron pyrites or hematite, and also of brown iron h tone, are die- . 
seminated. On ascending the ridge towards the north east, this 
is overlaid by a bed of light grey, indurated sandstone*, equally 
abundant in pyrites and hematite, and underlying the blue lime- 
fitoue. This is the only instance of the kind I have yet obs'frved. 
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It8 poeitlon hi tho line of the transrerse serieB from the Sogar 
river difeajings to Skinner's diggings, is worthy of notice. It per- 
haps indicates that beneath the ranges in the higher limestone 
strata, the upper sandstone may be traversed at least by the iron 
ores accompanying the mineral, leading down to the other depo- 
sits of mineral in the lower magnesian. 

The facts collected this season, as well as those stated in my 
former report, show conclnsively that all the limestone in the mi- 
neral district, from the npper to the lower magnesian ioclusive^ 
are mineral bearing. The lower magnesian has been worked 
only on the confines^ of the district to the north, nor should the 
results there bo considered as decisive of its productiveness in 
the central part of the district. The most productive diggings 
yet woiked in it, are those in the vicinity of the important dig- 
gings at Franklin, in the blue limestone. The lower sandstone 
is found to contain extensive beds of calciferous rock, particularly 
in the north western counties, f these should extend below the 
m^ineral diistrict, and from analogy with the other limestones,, 
prove mineral bearing, the chances of deep mining would be 
much increased. The opinion expressed in my former report 
that the mineral was derived from beneath, is strengthened nol 
only by the general results of my observations in the diggings, but 
by the &ppearance of disturbance in the strata, particularly along 
the line of the great body of mineral traversing the middle of the 
district, and by the relation in the bearing of that body to the ez- 
tensive ranges of primary and metamorphic rocks towards thft 
north east^ indicating that the mineral may have arisen from a. 
mass of such rucks beneath the secondary strata. This will be ' 
rendered more probable, when I describe the arrangement of 
these rocks in a subsequent part of this report. 

But whatever may be the prospects of deep mining, a large 
field still remains in the stratawhich are known to have been pro- 
ductive, particularly in the more southern districts, where the 
series of strata is more complete. New discoveries are stili made 
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im thev9trata above the water level or easily accessible hj drain- 
ing. Tke large deposits discovered last winter (ISSl 6) in ^teu 
phen's range, (Shnllsbarg) and in two ranges in the sonth part of 
the Fairplaj diggings, and the recent discoveries in the vicinity of 
Crawford's pnmp (Hazel Green) below the water level, may be 
eited as favorable instances. In any attempt at deep miningi 
those points where the mineral has been fonnd most abundant in 
the upper openings, should be selected, and care should be taken 
in sinking, to follow the strongest indicatioDS. The shifting of the 
mineral from one line to another will cause embarrassment, but 
snob is common in the most regular and continued veins, and the 
regularity and order here observed in this will render the di£Scnl- 
ty more easy to obviate. With such evidence of large deposits in 
the lower strata, it would little accord with the American enter- 
prise to be dissuaded from the search of them by failure of a 
few attempts, not sufficiently sustained. 

GENERAL BE00KK0I88AH0B. ^ 

i have already stated, in the introduction to this report, that af- 
ter I had. completed the survey of the mineral district, I undei^ 
took a general reconnoissance, in which i aimed to traverse as ^ 
mnoh of the state as posdble. In that and my other employments 
I have traversed more or lees than thirty eight counties, all except 
a few of the more northern.* As I was only five months on my 
general recounoissanoe, I could take only a hasty view of the 
oonntry, and shall attempt, in this part of the report, only a gen- 
eral outline of the geological arrangement. If I can succeed in 
fixing a ftiw Ian d*marks, which may serve as stations in the future 
investigation of details, it will be all that I can expect to accom- 
plish. I might have employed the time in a more detailed exam- 
ination of a few localities of interest, but my former experience 
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had eatisfied me of the great adrantage of saoh a previous reoon- 
noiasance in a Bacceflsfol purauit of the details. I had before 
oommenciDg it the benefit of a more particular examination of the 
formations in the mineral district, and as those include all the 
seoondary formations in that part of the state visited, except the 
lower sandstone, and perhaps a few overlying strata in the west 
shore of Lake Michigan, I have been able to refer my observations 
in other parts of the state to the points which I have determined in 
that district. In giving the results of my reconnoissance, I shall 
first present a general view of the different rock formationa^ and 
as the seoondary rocks occupy the country generally, where, not 
covered by the loose surface deposits, the primary rocks appearing 
only in a few detached points, I shall place them first in order. 

SEOONDABY BOOEB. 

The weU established secondary formations in the part of the 
state visited by me are the mound limestone, blue shale, upper 
magnesian limestone, blue limestone, upper sandstone, lower mag- 
pesian. limestone and lower sandstone. These are all observed in 
tibe country south of the Wisconsin river including the mineral 
diatrict, but the lower sandstone only at a low level along the val- 
kgr of the Wisconsin. I have given in my former report and that 
part of the present relating to the mineral district the results of 
xtKf^ observations there in relation to the formations, and shall now 
giire such views of them as are generally applicable, and in par/* 
tioaUur the extent to which they are distributed over the surfiEioo. 

THE MOUND LI«CBSTONK.« 

This formation in the western part of the state is only found 
overlying a few detached mounds in the mineral district,! as well 



* ThiB zook has been regarded, from its foesili, 88 equivalent to the I^iagaralitnuidne. 

\ The Sinsinaira mound, on the line of Hazel Qreen and Jamestown, (Grant eounij^; 
(he Platte mounds, in Belmont (La Fayette eonntj); and the Blue moonds on theliiie 
of Dane and Iowa esmAlm' 
9 
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86 the north point of a chain of ridget and monnds ciatt of Gale- 
na.* On the west side of the MissiSBippi it oocapies the high- 
lands, an almost nnbreken escarpment rising aboye the level of 
the npper roagDesian, and extending at a short distance from that 
river, at least from Tarkey river southward. It also overlies there 
some detached moands, adjoining the highlands, snch asSherald'a 
monnd, and Table monnd, near Dubnqnio. The chain east of Ga- 
lena, above noticed, extends sonth into Illinois, where it spreads 
over a large surface, but is much more broken than the highlands 
west of the Mississippi. On the east side of the State this form- 
ation is apparently the overlying rock throughout the whole ex- 
tent along the west side of Lake Michigan, including the penin- 
sula east of Green Bay, and the islands at its entrance, and extend-^ 
ing west to Lake Winnebago. This part of the State, particularly 
towards the south, is so covered with drifk, that with a few excep- 
tions it is difficult to determine there, the western limit of this 
formation precisely. This formation on the east side of the State 
18 much less elevated than tbwards the west. On the west it dips 
with the other strata to the south, or rather to the west of south ; 
but in the east, to the south east. Between the two escarpmentB 
of this formation on the west and east is a wide extent of conntry 
Where it is wanting, extending south along the course of Bock riv«r 
into Illinois. 

I have stated in my former report that in the eonth-^westem 
motinds in the mineral district, where the formation is moreoom* 
plete, three distinct beds may be distinguished an upper, aboTind- 
ing in lossils, particularly corals, of which the Catertipora may be 
considered as characteristic : a middle, abounding in flint, and in 
which too the PenfamerusiB particularly observable ; and a lower, 
less abundant in fossils, but which may be characterized by a pe- 
culiar coral (the Eeiiculites.) In the Patte Mounds, and western 
Blue Mound, the upper bed is wanting, but the middle bed is there 

• Tenmnatiog in the ridge tt Gratiot's groye, soath of SbolWMry. 
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more abundant in, flint, and in the western Blao Monnd, thisQven 
apparently occupies the whole bed, bat the Pentamerus is there 
freqnent In the eastern Blue Mound, the lower bed is onlj 
present 

On tbe eastern side of the State, this formation occurs gener- 
ally in detached localities, preseutiug only a small thickness of 
rock, and it is there more difficult to determine the different bedSi 
than in the south-west. Tue rock is most exposed in the long lix^ 
of bluffs extending north from Iron Kidge, along the east side q[ 
Lake Winnebago. In that, the lower and middle bed can be dis- 
tingnished; the lower usually nearly destitute of fossi^ but occar 
sionally presenting its characteristic fossil, the HeiicuHtes; the mid- 
dle, less abnndant in flint than in the south- west, but marked at 
there by the Pentamerus. At the Bay Settlement, on the eastsido 
of Green Bay, ten or twelve miles below the town of Green Bay, 
the lower bed is very distinct, marked by its peculiar fpssils, and 
nnderlatd by the blue shale. The latter also underlies the same 
bed at Iron Bidge. The Cateniporaj characteristic of the upper 
bed in the mounds, is found in tbe quarries west of Milwaukee,^ 
a low level, indicating a considerable dip of the strata to the east 
Specimens of it were shown me at Green Bay, from the highest 
part of the rock at the Door, and in tbe adjacent islands. Ic it 
found in blocks on the surface in the middle and eastern parts of 
the district occupied by this formation. Such blocks are frequent 
on eact) side of the range of drift hills called the Pots and E^ttlesi 
in the western part of Sheboygan couuty. 

The rock of this formation presents a peculiar lithological char- 
acter by which it may be distinguibhed from the other iimestone«L 
It is usually of a nearly c )rapact grain of a light grey or light 
cream color, approaching white, is easily dressed, forming, when 
sufficiently thick, a good material for building, and at times ad- 
mits of a sufficient polish to be called a marble. This is particu* 
larly true of the lower bed. These characters are so Yery simi* 
lar in tbe south-western and eastern parts of the state that the 
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roek oftn be easily identified. Lajere of a thinner oompact 8iib- 
argillaceooB rock of a very even grain, occasionallj occur, par- 
tionlarly in the lower part of the lower bed as it approaches, the 
Uoe shale. Specimens of this from the Door, at the entrance of 
Oreen Bay, have been tried and approved for lithographic pur- 
poses. An appearance has very generally presented itself inJChis 
rock, particularly in the lower beds which I have never observed 
in any other limestone, and by which it may be distiDguished. 
This is the occurrence of numerous finely grooved seams, which 
in one iDstance (on the south fork of Pine Greek, in Kenosha 
county) were occupied by thin layers of bitumen, but in most in- 
stances this is evidently wanting. 

In traversing the eastern part of the state I have had but few 
opportunities of seeing the rock of this formation in place. It is 
exposed most continuously on its western border towards the north 
at least as far south as Iron Bidge. South of that point the coun- 
ty is so covered with drift, particularly along tlie range ]mown i^ 
the Pots and Kettles, which may be considered near the wss^m 
line of this formation, that the rock is exposed only at a few points 
"and those generally at low levels. In its eastern part, through the 
whole extent traversed, only a few points of rock are expose^ 
generally in the bluffs and beds of river^ or near the water lev- 
el on the shore of Lake Michigan. At the entrance of Green Bay, 
the rock is more elevated, forming high and abrupt bluffy, bat 
that point I have not yet visited. Specimens shown me at the- 
town of Green Bay, prove sufficiently that the rocks there are.ot 
the present formation. Immense accumulations of limestone 
drift (boulders and cobblestone), are found on the surface of this 
formation, particularly along the line of the Pots and Kettle?, 
.|;enerally having the character of its rock, and sometimes distin- 
.guished by its peculiar fossils. 

The most northern point visited by me is at the Bay settlemei^t 
on liie east side of Green Bay ^ready noticed* Here the rock 
of this formation forms a low bluff about a mile back from the 
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ahoriB and is evidently the lower bed, ma^ed bj the BelieuliteB. 
It is crossed by a small stream forming a cascade, by which the 
^ rock is excavated so as to expose the underlying blue shale. From 
this the western line of the formation extends S. S. W., east ai 
Depere to Clifton at the north- east corner of Lake Winnebago, 
and therce south in the ridge east of that lake by Taycheedah 
towards Iron Bidge. At Taycheedah, where I crossed it, the 
middle and lower beds may be distinguished, but I did not observe 
there any fossils. In the long line of bluffs extending from near 
May ville to Iron Bidge theriB is the same deficiency of fossils in 
the lower bed, but in the middle bed which is seen only in the 
higher part of the bluffs towards the north, the Pentamenta may 
be distinguished. West of this line of bluffs, blocks of mound 
rock are found scattered over the surface as far as the east side 
of Lake Horricon. The lower bed at Iron Kidge, is immediately 
underlaid by the bed of iron ore which itself is underlaid by the 
blue shale. At Harjbford, though in a line farther east, the lower bed 
is observed near the rublicon overlying the same bed of iron ore, 
on the south side of that stream, but on the north side sunk appa- 
rently by a fault below its level. The rock is here deficient in 
fossils as at I^on Ridge, but a pocket of red and white clay was 
exposed in it, in a cut of the railroad, adjoining which fossils were 
more abundjEtnt Proceeding south from this I have observed the 
rock of the present formation in place only at Waukesha, Oaesel- 
man's quarry in East Troy and Yoree near Barlington. In all 
these localities the rock has the characters of the lower bed, as it 
in seen in the mounds and ridges towards the Mississippi. It id 
the same light colored nearly compact rock, easily dressed, and 
often admitting a good polish, and when sofficieotly thick, is a 
viiluable material for building. This is particularly the case it 
Waukesha and Oasselman's quarry where the rock is thicker and 
firmer. At Yoree it is thinner and softer and alternates with 
layers of shale, and apparently lies near the base of the formation. 
Li all these localities fossils are unfrequent, but occasional 
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occur in which they are more abundant. The rock in all these 
localitieB is at a low lever; raised but a few feet above Fox riven 
or its branches, to which they are contiguoas. Farther south in 
Wheatland, a large accumulation of blocks was found, on the east 
(ride of Lake Nipirring apparently from the breaking up of an 
underlying ledge, and similar in character to the thicker bedded 
rock in the prerediog localities. 

East of the localities above noticed along the apparent line of 
the lower bed the rock is very rarely exposed until we reach an- 
other parallel line near to Lake Michigan. A limestone nearly or 
quite destitute of fossils is exposed at Sheboygan Falls, at Pigeon 
river north of Sheboygan, and at the light house near the latter 
place ; in the two former instances little elevated, and in the latter 
at the bed of the lake. It is in alternate layers, light grey, or 
nearly white and sub crystalline, and blue, and more compact^ 
and is apparently unlike the rock of the lower bed, and from its 
want of fossils cannot be readily identified. At Grafton (Ozaukee 
county) an extensive range of limestone rock is exposed along the 
Uilwaukee river, having the general character of the present for- 
mation, the greater part containing very few fossils, but a few lay- 
ers abounding in them. About three miles north of Kacine, at 
Ooolej^'s and Toes' quarries, beds of limestone rock have been ex- 
cavated but a few feet, some of the layers of which abound in foa- 
fiils similar to those at Grafton, and at the rapids of Boot river 
nearly west of these, a similar fossiliferous rock is exposed. la a 
line between Grafton and Bacine, along the Menominee river, 
west of Milwaukee, a limestone is exposed abounding in fossils, 
and in which the Catenijpora is observed. This fossil I have not 
noticed at Grafton or Racine. This range of fossiliferous limestone, 
extending north and south from Grafton to Bacine, is apparently 
the upper bed of the present formation clearly identified in the 
rock west of Milwaukee. The rocks in the vicinity of Sheboygan 
are in a line farther east and perhaps may form an overlying 
b^d. 
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This has already been noticed in my former report, as nnderly- 
iog the moQDds, at f^II^of which it has been exposed by excava- 
tion. As it id composed of a thin argillaceous slate, readily de- 
oomposing into a soft clay, it is always concealed unless thus ex- 
posed. The slate itself is apparently without fossils, but at and 
near its base at the moulds are a few thin fossiliferous and con- 
cretionary layers, which are also found in a bed of pipe clay over- 
lying the upper magneslan in different places remote from the 
mounds. Ttiis clrcamstanco was noticed in my former report as 
indicating an apparent extension of the blue shale over the upper 
magnesian. This same bed of blae shale may be observed in the 
eastern part of the state, underljring the mound limestone, where 
that rock is sufficiently elevated to expose it. Thus it is exposed 
at the foot of the cascade at the Bay Settlement, and has been found 
by excavation to underlie the bed of iron ere at Iron Ridge, The re- 
semblance of the rock at these localities to that underlying the 
mounds is obvious. The position of the bed of iron pre at Iron Ridge 
is apparently in the upper part of this formation, and in the sanote 
position at the Bay Settlement, traces of a similar iron ore znay 
be distinguished. Bat at the base of the blue shale in the east- 
em part of the state instead of the few thin fossiliferous layers 
at the mounds, there is a third bed of fessiliferous limestone very 
similar to the shell beds in th^ upper part of the blue limestonOi 
and which might at iirst be mistaken for it. It abounds like that 
in shells of the genus ZeptoBna^ and. in some of its layers is round 
and flattened branched corals, which are also observed in the shell 
beds of the blue limestone, but are there much less abundant. 
The fossiliferous lajers in the shale of the mounds differ entirely 
in their shells from this shell bed, in the eastern shale, but similar, 
branched corals are observed in them, forming as it were a con- 
aectiog link with the latter. This shell bed extends along the 
flhore of Green Bay at the Bay Settlement, and is found in aome, 
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of the small streams in that Yicinitj, eyi46ntl7 at a small depth 
below the monnd limestone. At Iron Bidge it has been fonnd in 
sinking below the bed of iron o^e at the depth of from ten to 
twenty feet below the latter. It exhibits there the same shells 
and corals as at the shore of Qreen Bay. * 

THE UPPEB MAGNSSIAJT LDCBSTOHB. 

The character of the rock of this formation in the mineral dis- 
trict has-been described in my former report I have stated there 
that it most nsnally occurs partly fine grained and compact^ 
and partly coarse grained and more crystaline, or even with 
small geodic cavities. These dictinct parts are arranged in a 
concretionary manner, and as the coarser grained is more de- 
composible the rock has often a pecaliar cavemons appearance. — 
This character of the rock prevails more or less in other parts of 
the state where it is distributed. But even the more compact 
parts of the rock, unless when in very thin layers, exhibit a peon* 
liar snbcrystaline grain, by which it may be distinguished from 
the other limestones. In the mineral district, three distinct beds 
in this rock may be distinguished, the middle of which is charac- 
terized by an abundance of flints, usually arranged in regular 
layers. The flints in this rock are always in nodulesi and com- 
pact; crystalized quartz is very rarely observed. Flints, too, are 
found more or less in the upper and lower beds of this rock, par- 
ticularly the latter, and in this it contrasts strongly with the 
underlying blue limestone. In the lower bed in the mineral dis- 
trict, tiie rock is sometimes observed of a dark brown color (the 
brown rock), and at other times marked with green seams (the 
green rock), but is then only stained with iron, usually in connec- 
tion with mineral openings. This rock is not abundant in foBsilSi 
altliough in some of the thinner layers, particularly at the junction 
of different beds, they are more frequent The honey- comb coral 
{Odsoincfpora) is the most distinctive fossil of thi^ formation, and 
so ftr as I have observed, is confined to it It w^ in this rock ' 



l^rt miaeral (iMd or^ywMi flnt f<>Bod, imd in tlie more aonthem 
diggings, it lias been worked almost ^ entirely in it ; bat in the 
more northern districts, the blue limestone is equally prodoctiYe* 
The upper magnesian is the overlying rock throughout the 
greater part of the country in the south- western part of the state 
south of the Wisconsin, and west of Sugar riyer, forming the 
mineral district. It is there little interrupted towards the south 
and west, but towards the north and east is more broken and de- 
nuded. The subjacent strata are observed towards the south and 
west only in the valleys of the rivers, but towards the north and 
east they occupy a greater extent of the surface, the upper mag- 
nesian there appearing only on the higher ridges. It is from the 
valleys of the rivers that the denudation of thjs upper strata has. 
proceeded, and while these have only been broken through to- 
wards the south and west, exposing the lower strata in the blaflTs, 
they have been removed to a greater or lees extent towards the 
north and east, the strata receding from the valleys in successive 
terraces from the lowest to the highest. Some exceptions to thia 
general statement occur in the interior of this district, caused 
apparently by elevations of the strata at different centres noticed 
in my former report. Such centres of elevation were there point-, 
ed out on Fever river, at Meeker's Grove, on the West Pecatonica, 
at Mineral Point, oti the East Pecatonica, at Argyle, on the Big 
Platte, at Eilenborough, and on Grant river. At these centres of 
elevation the lower strata are more exposed, and occupy sncoea- 
siyely receding terraces in the manner above indicated, but to a 
mlQ^eh less extent than on the north and east of the district In ad* 
djtion to the above, I have noticed this season a Remarkable line 
of elevation along the north of the PJatte Mounds, from the west 
tosk of the West Pecatonica, at the South Diggings, along the 
little PliU;te, apparently leading from the centre, at Mmeral 
Point, towards that at EUenborough, and corresponding to tbaL 
tomurds the south, <m Fever river, at Meeker's Grove ; aba a 
eenjbre ef elevation on the West Peoatonica, south of Wiot% . 

10 
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where the lower magne^iaB is ezpoeed^ tmA' t&otlMr on SkinDer't 
branchy near its janction with the Pecatonica, inolttditigthe ti« 
markablo locality of ferrnginous s iDdstdne noticed in a former 
part of this report. The upper magnesian has beea broken 
tiirough on the Mississippi, from Donleith northward ; on the Big 
and Little Platte and Grant rii^cr, from their months nearlj to 
their sources ; on Fever rlvdr from near Meeker's GroTe, on Ae 
north, to near Galena on the sonth ; on the different branobes of 
the PocatonicB, from i^ear their soarces south into Illinois. It will 
thus be perceived that the greater extent of snrface where it is 
unbroken, is in the tract extending north between the Mississippi 
and Fever rivers, then east between the centre of elevation on 
the latter river and the Little Platte, then sonth between Fever 
river and the West Pecatonica. Another ' extensive tract where 
it is unbroken, extends between the Mississippi and Grant rivers, 
including Blake's Prairie, and a third along the divide south of the 
Wisconsin, from the valley of Sugar river by the Blue Mounds, to 
the head of Pine Fork, a branch of Grant river. These two latter 
tracts are there separated by a narrow break through the lower 
sandstone connecting the valley of Pine Fork with that of Green 
river, a branch of the Wisconsin. 

The remarks which have been made above on the successive 
denudation of the strata, will iapply to the different beds of the 
upper magnesian ; the upper being most denuded towards the 
north and east, and around the different centres of elevation 
This circumstance is of importance in mining, as showing the ex- 
tent of mineral rock, and the probable number of openings whioh 
may be expected in any locality. It is known that as we approadi 
the north, or the centres of elevation, the diggings are found soe- 
cessively in the lower beds of the upper magnesian, and finally 
of the blue limestone. The details of this have been given 
already in connection with the mineral district 

Beyond the distriotj south of the Wisoonsin and west of Sa* 
gar rivers, the upper Duignesian occupies a less extent of surfkoe. 



On the north of the Wioconsio, it oyerliofi the Bummit of Uie> 
ridge between the Mississippi and the Kickapoo, for a few milea 
towards the soath. Between Sagar river and Hock river it maj 
overlie some of the higher ridges and prairies towards the sonth 
line of the State, snch as the high ridge between Sagar river and 
the valley at Footsville, and the high prairies west of Jan^- 
▼ille. 1 have only observed these on the road from Monroe to 
Janesville, and on the west side of the farmer found the upper 
sandstone so elevated as to leave little room for. the upper mag- 
nesian, while the summit was so covered as to conceal the rock.' 
On the west side of the latter are several quarries of blue lime* 
atone, the highest apparently near the junction of the upper mag* 
nesian, leaving room on the higher summits for that rock, bat 
^ese were so covered with drift, that it was not observed. East 
of Bock river, the upper magnesian occurs in the sides of a higher 
prairie south of Eock Prairie, where it is quarried at different 
points near Emerald Grove, east of Janesville. This prairie ex- 
tends from this point south west towards Beloit, of the same el- 
evation, and is partially occupied by this rock. iNorth from this, 
I have next observed it in a number of quarries on a group of 
low ridges south of Bark river near Fort Atkinson. Near the 
tops of the ridges it contains frequent layers of flints, but near 
the base these were not observed, and the thicker bedded rock is 
there accompanied with thin marly seamed layers, closely resem- 
bling a rock frequently occurring at the rapids of the lower Fox 
river. The rock in all of these localities east of Bock riuer, has 
distinctly the characters of the upper magnesian, its sub-crystaline 
grains and its flints, and also its peculiar fossil, the Ooscmoparam 
It is quarried there for building, and in its upper flint beds near 
Fort Atkinson, for lime. The next point towards the north, where 
I observed the upper magnesian, was at two quarries north of 
Watertown, on the road to Oak GrovQ. It there contains flints, 
and like the corresponding rock near Fort Atkinson, is burnt for 
lime. The upper magnesian then extends by Hustis^ford and Oak 



QMve^ and ibe west side of Rolling Prairie, eaat ot Pox Lake to 
Wanpnn. It lies throtighont this extent at a low leyel, generally 
concealed by drift, and has been exposed only to a slight depth by 
qrtarries. At Wanpnn it terminates in a low binff towards the 
west fork of Bock rirer, but underlies a large extent at a few f^ 
from the surface. The rock in this part of its course is harder 
and firmer than further south, and is well adapted for building. 
The Btate Prison at Waupnn is built of this materiaL The sur- 
face of the rock, wherever its coyering of drift has been removeAi 
has been found smoothly polished and marked with scratduA 
bearing north east. This rock, though deviating somewhat in ifs 
character, is still clearly identified with the upper magnesian by 
its peculiar fossil, the Coscinopora^ which is here of general occur- 
rence. A range of drift hillocks, chiefly composed of fragmetitk 
of limestone, apparently the upper magnesian, as it here occnta, 
extends in a north- easterly course across Boiling Prairie. These 
fragments^ as well as the rock in the quarries, are burnt for lime« 
The extent of the upper magnesian as far as Waupun along thd 
line above indicated may be considered as clearly determined.— 
Its precise extent fi*om east to west, I have not been able to deter- 
mine, but it may be considered as occupying the space between 
the western line of the mound limestone on the east and the ranj|b 
of the blue limestone on the west, which will be afterwards poiift- 
ed out. It appears to extend from west to east at least from tbto 
vicinity of Fox Lake to the east of Lake Horicon. Farther to the 
north east its course is less clearly identified. The rock in 1i(4 
line of its direction, at and near Oshkosh, and along the Jjofiftt 
Pox river, to Duck Oreek, north of the town of Green Bay, *i- 
though differing conj^derably from that farther south, and althotigh 
I have nowhere observed in it the Cordnoporay has yet present^ 
throughout rather the character of the upper magnesian than tif 
the other limeiltones. Two varieties ate observed here more pli^ * 
tieularly ; one a very hard, nearly compact thicker rock, wit& bHU 
seams, covered more or less with figtires which have beM 
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sonaidered focoidal, bat which appear to ma obviouBly ooaow- 
tipoarj, there being a want of regular recurring fonuB and of in- 
ternal organic structure ; the other marked by a peculiar parallel 
Bt^ucture as if composed of yerj thin marly seamed layers, firm- 
ly cemented, but without the peculiar concretions of the other. — 
These varieties although more strongly marked here have y0t 
been observed farther south in the upper magneaian. Yery lew 
foj^sils have been found in the rock on the Lower Fox river, aad 
these so far as I have noticed are common to the upper magno- 
sian. The upper magnesian if thus continued will extend in a 
regular course very nearly north to Lake Butte des Morts and 
Oshkosh, and then more north-easterly along the lower part of 
Fox river parallel to the western line of the mound limestone in 
that part of its course. The shell bed along the eaiit side of Green 
Bay, which I have identified with that at Lron Kidge, underlying 
tbe mound limestone, will thus be found in its true position above 
the upper magnesian. The shell bed in the bluQ limestone will 
h^ traced along a line west of Fox river. 

THE BLUE LIHE8T0NE. 

The character, of this, formation, and of the difiBoraat beds into 
wjljdch it may be disj^qguishc^f has be^oi given in detail ini my 
f^Sffpier report, and thfit p^t of this report relatbg to thf^ mineral 
dif^pct. It has not th^ sam^ uniformity of character througJioii 
a^ the upper magnesian, th^ difierent beds being easily digtin 
goished. I have de8(i^:ib^d three different beds of which the two 
vpper mi^ be divided into, distinct portions. The upper bed cod- 
9|flit^ of an upper and a lower^ portion, the latter highly fossilifercw 
an4. foi^ng the upper, shell bed of this formation. This ehall 
b^i like that underlying the blue shale is peculiarly marked by 
ai^^lU of the genus Lepicena^ but contains few of the corala so 
aVmoidant in the latter. It is in connection with this shell bed that 
t)he n^^ain upper opening in the blue limestone is situated^ The 
iniddl^ bed may. > be divided into three portbnB, but'of variable 
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Aiekneas, one fiometimes to a certain extent replaeisg aTiother.— 
The upper fine granular portion forms the cap rock of the glass 
rock opening. The middle compact thick bedded portion forms 
the glass rock of most miners. The lower, compact, thinner and 
more marly seamed portion is the most fossiliferous part of the 
formation next to the shell bed above noticed, but is rarely mark* 
ed by Leptcmim, Ic sometimes replaces to a large extent the mid 
die portion. The lower bed or buff limestone is more uniform 
in its character, except near its junction with the upper sandstone, 
where marly and sandy, and sometimes oolitic layers occur.— 
Throughout the whole extent to which I have traced this forma- 
tion, these distinctions may be observed more or less obviously, 
as far as the rock is present, for in some instances the upper 
part of the rock has been removed. This rock in the mineral dis- 
trict has been mineral bearing as well as the upper magnesiaiii 
and in the northern digfgings, as productive, particularly in its 
two main openings. 

The blue limestone nowhere occupies such an extent of surfiEUse 
as the upper magnesian. In the country south of the Wisconsin, 
and west of Sugar rivor, it forms only narrow terraces on the north 
and east towards those rivers, and in some instances around the 
oentresof elevation already noticed, or occurs underlying the up- 
per magnesian in the bluffs of rivers and ravines. On the IDss* 
iflsippi it appears underlying the upper magnesian, from I^anleiA 
northward, but nowhere extends back from that river, except on 
its branches and in ravines, till we approach the Wisconsin. Ob 
the lower part of the Big and Little Platte, and Grant rivers, it is 
generally confined in the same manner; but on the upper part of 
those streams, around the centres of elevation above noticed, it 
extends farther back, occnpying a portion of snrface adjoining 
the main valleys. This is particularly observable around the 
head of Pine fork (Grant river), south of the break through to the 
Wisconsin, already noticed, on the Big Platte, Near the New Gal- 
ifbmia and Grow Branch diggings, and on the Little Platte, sontii- 
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east of tho latter, north of the highest point of elevation on those 
riyera. On Fever river, the blae limestone is exposed thronghout 
the whole extent that the upper magnesian is there broken throngh- 

bnt is confined to the immediate vicinity of the river and its 
branches. It extends in that manner along the Shullsburgh branch 
nearly to Shnllsbargh. It entends in tbe same manner along the 
Pecatonica and its branches, bat recedes farther aronnd the cen* 
tres of elevation noticed at Mineral Point, south of Wiota, and 
at Argyle and Skinner's branch. The lower strata have indeed 
been so elevated in the country drained by the Pecatonica, that 
the bine limestone may be traced along its numerous branchea 
nearly to their sources, and at some points besides those above 
^inmerated, is exposed to a larger extent than usual. This may 
be observed on the lower part of Pedlar's Greek, and on the west 
fork at the south diggings, along the supposed line of elevationi 
north of tbe Platte Mounds, and also on the Dodgeville branch, 
east of Dodgeville, at the numerous diggings in the glass rock 
opening. 

North of the Wisconsin the blue limestone overlies the sides of 
the ridges between the Mississippi and the Kickapoo towards the 
south where the summit is occupied by the upper magnesian, and 
extends to the top of the bluffs east of Prairie, du Chien, where 
the middle and lower bed^ may be distinguished. North of the^ 
upper magnesian it overlies the summit, at least to the iron moun- 
tain, north of which it only forms caps of more or lees detached- 
ridges or mounds of the upper sandstone, extending chiefly along 
the divide, but in a few instances on the sides of the main ridge.. 
It caps thoi^e ridges or mounds nearly as far north as Yiroqua, 
beyond which they are composed only of the upper sandstone.— 
Tbe arrangement of these ridges will be explained in connectioa. 
with the upper sandstone. Only the lower bed of the blue lime- 
stone is usually present in the caps of these ridges. 

In the wide valley of Sogar river the blue limestone only form»- 
eaps of mineral detached ridges, usually rising in blnffd^ ^^^ W^' 
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die of the Talley, and in these caps alao, only the lower bed is 
usually present Sometimes the snmmits of these lAA^ from a 
eonsiderable plateau covered with a fertile soil. A gronp of sueh 
ridges occnrs north east of Dayton, and another adjoining the Til- 
lage of Decatur on the north-west. A range of country trarers- 
ed by the blue limestone passes around the head of Sugar river 
on the north and extends across the south part of Dane countyi 
and the north part of Rock sounty to Bock river, or rather to the 
western line of the upper magnesian east of that river. The blue 
limestone does not here overlie the entire surface, but forms caps 
of the higher ridges, while the lower swells are composed of the 
upper sanddtone. In some of the higher capped ridges all the 
beds of the blue limestone maybe distinguished, and in other low* 
er ridges only the lower bed. The rock, particularly in the mid- 
dle and lower beds, is often quarried for lime and building. South 
from this tract the blue limestone is exposed along the sides of 
the high prairie ridges west of Rock river, particularly on the 
west side ; namely, the ridge between the valley of Sugar rivsf 
and that at Footville, and the ridge between the latter valleiy and 
Janesville. On the ^est side of the former ridge it overlies the 
upper sandstone at a high level, but on the west side of the lattel^ 
it lies lower, and ail its beds may be distinguished. In the vicin* 
ity. of Janesville it appears in low bluffs along Rock river, parti- 
cularly at the Monterey quarries on the south, and in the west 
bank of the river about two miles north. Iq both these it over- 
lies the upper sandstone, but at a higher level in the bluff towards 
the north. At Monterey the three different beds may be distin- 
guished. The lower bed, although chiefly stained buff, is in some 
layers marked by its natural blue color, and as in other localities 
is well adapted to building, and even admits of a polish like niSh> 
ble. Turning north, the blue limestone is apparently the over- 
lying rock, through a wide tract extending from Rack river at 
Lake Kosl^onong to the vicinity of the Third Lake at Madison. 
At Lake E^^shkonong it sinks to the water level, but' on ' Eoshko. 
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nong Creek and other streams farther west the upper sandstone is 
largely exposed. This part of the country is extensively covered 
with drift, but the blue limestone is found at many points, near 
the surface, particularly on the prairies where the drift is usually 
less accumulated. Farther north, this tract extends to the east 
side of Sun Prairie, where the blue limestone may be observed 
overlying the upper sandstone. As we proceed north in the di- 
rection of this tract, the country is so covered with drift that few 
opportunities occur for observing the blue limestone. It occurs, 
however, north-west of Portland where the lower bed is found 
overlying the upper sandstone, and south west of Columbus where 
it appears along an extensive range, the upper sandstone exposed 
only by excavation, and in some points, as at Allen's quarry, the 
two lower beds well marked. In that quarry small quantities of 
lead have been found particularly in the middle bed. The line 
of direction of the blue limestone continued north would pass by 
the west side of Fox Lake, but I did not there observe it. It ap- 
pears, however, in the escarpment along the east end of Green 
Lake, overlyiag the upper sandstone at a high level, and bearing 
around to the east, occurs in a similar position above the sandstone 
at the quarries at Bipon and Ceresco, on the east and west sides 
of the deep valley passing through the latter. At these quarries 
the middle and lower beds can be distinguished. North of this 
its course has already been indicated to me, by a thin layer over- 
lying a low detached ridge west of Waukau composed of the up- 
per sandstone resting on the lower magnesian, which there under- 
lies the surface generally. A well marked specimen of the shell- 
bed of the blue limestone was shown me at Appleton from the 
town of Freedom, north of Kaukauna, indicating the course of 
that rock near the divide between Fox and Wolf rivers. 

THE UPPER SANDSTONE. 

This rock has been described in my former report, as it occurs 

in the mineral district. It has exhibited nearly the same obarac- 
11 
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ters wherever I have observed it, and my observations this seasov 
have presented but few peculiarities worthy of notice. The most 
remarkable is that occurring on Skinner's branch, noticed in the 
former part of my report, where nearly the whole thickness of the 
rock is colored deep ore by oxyde of iron, and nodules of iron py- 
rites and hematite are disseminated throughout. This dissemin- 
ation of iron is common in this rock, at its junction with the blue 
limestone, but in no other instance have I observed it in this man- 
ner pervading the whole. This rock is generally composed of 
uniform fine grains of quartzose sand, usually very little coherent 
in the interior, but hardening on the surface so as to resist decom- 
position more than the adjacent limestones, consequently the bluffs 
of sandstone remain abrupt and prominent, whilst the limestones 
are concealed. I have in no instance observed this sandstone in- 
durated, as if by metamorphic action, so as to resemble a quartz 
rock. This is said, however, to occur at the knob north of Eidge- 
way, already noticed, but I have not had an opportunity of veri- 
fying it. Such induration I have repeatedly observed in the lower 
sandstone. This rock is usually thick bedded, but sometimes in 
thinner layers, and even schistose,particnlarly along the branches 
of the Fecatonica and Sugar river. It never presents calciferoui 
beds like those so common in the lower sandstone. This is proba- 
bly owing to its occurrence as a comparatively thin bed, between 
very thick masses of limestone, while the lower sandstone is a 
formation of very great thickness, in which calciferous beds, some* 
times forming well marked lia estones, are deposited, as the upper 
sandstone is deposited among the limestones. 

The upper sandstone follows closely in its distribution the over- 
lying blue limestone. Iq the mineral district it forms lines of 
bluffs along the outskirts of the terraces of blue limestone, or ap- 
pears merely as a bed in the abrupt sides of valleys and ravines. 
Bluffs of this sandstone extend all along the northern frontier of 
the mineral district, towards the Wisconsin, extending far into 
the valleys and ravines, and to a considerable extent, though less 
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uniformly, along its eastern frontier towards Sugar river. In the 
Interior of the district, this sandstone is exposed along the valleys 
of streams in the same manner as the hlae limestone, but to a less 
extent, and in some instances at the centres of elevation, presenta 
low detached ridges qnite isolated. On the Mississippi it rises 
above the water level south of Platte river, but apparently sinks 
again below it above Potosi, not I ring exposed at Oassville, nor 
on Grant river at Waterloo. It again rises north of Oassville, but 
along that part of the Mississippi is apparently of little thickness. 
It appears on Grant river south of Beetown, and extends to the 
upper part of that river and its branches, and in particular ia 
largely exposed near the break at the head of Pine Fork already 
noticed. I extends along the Big Platte far towards its source, 
and from the extraordinary elevation on that stream at Ellenbor- 
ough is sometimes largely exposed. This is observed at the ferry 
east of Potosi where it forms by itself a low ridge in the valley, 
underlaid by the lower magnesian, and also north of Whittaker's 
diggings, where it presents bluffs, one of them abrupt and isolated. 
On the Little Platte, in the middle part of its course, it is not ex- 
posed, but it again appears, in the upper part of its course, at the 
apparent centre of elevation north-west of the Platte Mounds. On 
Fever river it occurs only for a short distance, at the point of ele- 
vation, at Meeker's Grove, and on the east side forms there a low 
terrace of some extent uncovered by the blue limestone. On the 
West Pecatonica it is largely exposed at the centre of elevation, 
near Mineral Point, particularly on the east fork west of that vil- 
lage. It extends from that centre towards the sources of the dif- 
ferent branches of that river, but less far than the blue limestone, 
and towards the south only in the vicinity of Bonner's branch, 
while the blue limestone is apparently exposed along the whole 
course of the river to the centre of elevation south of Wiota. — 
The upper sandstone is there again exposed, forming low detached 
swells in the valley. On the East Pecatonica it is exposed in a 
similar manner at Argyle, and from this centre, blu£fs of this rock 
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may be traoed along the main stream and its branohes far towards 
their sources, in some places apparently higher and more detach- 
ed than others, marking points of greater elevation. This occurs 
on the Dodgeville branch, south-east of Dodgeville, where the 
rock makes a large dip to the south* At the centre of elevation, 
on Skinner's branch, this rock forms several detached ridges and 
bluffs, and is to a large extent uncovered. 

North of the Wisconsin, between the Mississippi and the Kick- 
apoo, the upper sandstone extends along the sides of the ridge 
towards the south, and overlies its summit for a short distance 
north of the iron mountain. Farther north, it appears only in 
more or less detached ridges or mounds, along the summit of the 
main ridge, but in a few instances along its sides, generally over- 
laid by the blue limestone, nearly as far north as Viroqua, but 
farther north uncovered. These ridges have generally an east 
and west direction across the divide, but in' some instances these 
east and west ridges are connected by north and south ridges ex- 
tending along the divide, so as to form a continuous series. The 
most southern of these ridges is Mount Sterling, entirely detach- 
ed and covered with blue limestone. Towards the north the 
sondstone becomes more detached, and presents only small 
mounds and points of rock on the higher parts of the surface. 
The farthest north to which this rock extends, is along the north 
of Coon Prairie, in the north part of Bad Ax county^ In two re- 
^ markable instances, the sandstone forms high detached pillars of 
small diameter, the remains of more extended masses. One of 
these, called the monument, is on the ridge road south of Bad Ax 
village, at the east point of a ridge of sandstone. Its diameter is 
least towards its base, and it appears near its fall. The other is 
north-west of Yiroqua, near the road from Springville to Goon 
Prairie. These high and slender pillars here stand on a common 
platform, and are known as the three chimnies. They are part of 
a line of detached sandstone rock extending north from an east 
and west ridge of the sandstone. On the east side of the Eacka* 
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poo, on the road from VIroqua, by Seed's Mills, to Port Andrew, 
on the Wisconsin, the npper sandstone appears only as detached 
outliers on the tops of ridges of the lower magnesian, and that 
only on the south towards the latter river. 

Id the valley of Sugar river, beside the high detached ridijes 
capped by the blue limestone already noticed, the upper sand- 
stone forms by itself lower ridges and swells, and probably under- 
lies many such where it is concealed by drift. Kear the head of the 
valley, at Gross Plains, a remarkable detached ridge of this rod^ 
occurs in the middle of a large basin between swells occupied by 
the lower magnesian, in which the latter rock is higher than the 
base of the sandstone, offering a satisfactory instance of the unda- 
lation in the strata. East of Sugar river the upper sandstone ap- 
pears an attendant of t e blue limestone, either underlying that 
rock in bluffe, or on the sides of ridges, or forming low swells 
where the higher ridges are over laid by the latter. It may be 
traced here and there throughout the tract occupied by the blue 
limestone, east to Bock river, and then north to the detached 
ridge west of Waukau, already noticed. Along the west border 
of this tract, where it extens towards the north, I have observed 
no outliers beyond the limits of the blue limestone, except aloB^ 
the east side of Sun Prairie, north of Madison, where it caps low 
ridges occupied by the lower magnesian. In general, throughout 
this whole extent, from Sugar river, the sandstone presents its 
usual character even to the most northerly locality near Waukaa. 
It is everywhere the same white, fine grained, friable quartzose 
sandstone, more or less liable to stain red or yellow, and the pe- 
culiar characters noticed near its junction with the blue lime- 
stene are often observed. In once instance, in the west bank of 
Eoshkonong creek, at the village of Clinton, I observed a peoa- 
liarity in this rock which I have no where else noticed. A bed of 
thicker, hard, grey jointed sandstone was there traversed in its 
middle by a band of thin, white, marly sandstone, itself traversed 
in the same manner by nodules and layers of white flint. The 
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Bandstone here rifles high on the side of the ridge east of the 
creek, and this pecnliar bed most be towards the lower part of the 
rock. The occurrence of flint in a calcareous bed in the sand- 
stone, illnstrates the segregatios process by which flints were 
formed in the limestone. 

THB LOWER MAONESIAN LIMEBTONS. 

This formation I had not examined through its entire depth 
previous to my former report, but had then observed in it two 
distinct beds analogous to the upper and middle beds of the high- 
er limestones, and suggested a third 1 wer bed, which my obser- 
tions this season have verified. I noticed as distinctive characters 
of this formation a peculiar concretionary nodular structure, and 
the occurrence of geodes lined with minute crystals of quartz, 
and of layers of flint less interrupted and nodular than in the 
preceding limestones, either abounding in geodes of quartz or re- 
mmbling a striped jasper and then rarely goodie. The nodular 
structure is exhibited particularly in the weathered surface, and 
most in the middle bed. The layers of flint are chiefly observed 
in the middle bed, where they sometimes occur nearly massive, 
forming small subordinate beds. A thick bed of this kind occurs 
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near the upper surface of the middle bed accompanied with thin 
layers and seams of green marl, and the position in which most 

•' of the mineral found in the lower magnesian, has been discover- 
ed. Layers of a thin laminated flinty quartz are found in this sub* 
ordinate bed along with the varieties of flint above noticed. The 
flint where the mineral is found is much stained with iron or ac- 
companied with iron pyrites, thus presenting the characters of an 
opening. Besides the geodes lined with minute crystals of quarts, 

. which are found chiefly in the flint, and when in the limestone 
are inclosed in a very thin coat of flint, other small geodes are 
observed in the limestone, particularly in the lower bed lined with 
small but less minute crystals of white quartz. These last I have 
observed in the beds of limestone occurring, in the lower sand* 



stone, but the flint of the lower magnesian appears to be peculiar 
to that rock. The upper ^nd lower beds much resemble each oth- 
er, and are composed of a more even compact limestone than the 
middle bed, but in which the nodular structure above noticed 
may be observed. Alternations of marly' and subsilicious layers 
OQCur in these beds- but chiefly near their junction with the adja- 
cent sandstones. In that position too, oolitic layers are generally 
observed. The middle bed is composed of a harder and purer 
limestone, of a more distinctly nodular structure, and abounds in 
flints like the middle bed of the upper magnesian. The lower 
magnesian is nearly or quite destitute of fossils, nor have I yet 
observed any wherever I have examined it. Oaves are found in 
it apparently more frequently than m the other limestones, and 
there generally abound in stalactites, the whole cavity being often 
lined with them. A remarkable cave of this kind occurs on the Lit- 
tle Kickapoo near the discoveries of mineral noticed in the former 
part of this report. Sink holes are very common on the surface 
of this rock, caused apparently by subjacent caves. They are 
found too on the surface of the upper magnesian, and even of the 
blue limestone in the mineral district, sometimes equally remark- 
able, but are there less frequent. In one instance near Lodi, (Co- 
lumbia county) on the south-west, I observed a vertical crevice in 
the lower magnesi n chiefly occupied by a massive fibrous carbo- 
nate of lime accompanied with ochre resembling a mineral vein, 
but no ore was apparent. This substance might be used for orna- 
mental purposes, but is in too small quantities for other use. The 
Richland marble is apparently situated in the present formation, 
but I have not yet been able to visit it The lower magnesian is 
quarried for building, particularly in its lower bed, and in some 
instances is burnt for lime, and although this is inferior in white- 
ness and slow in slacking, yet it forms a strong mortar. 

South of the Wisconsin, the lower magnesian is little exposed, 
except in the vicinity of that river. It first appears on the Missis- 
sippi, at Bay's Landing, and rises as it proceeds northward, form- 
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ing a lower terrace of bluffs to the Wisconsin, where the greater 
part of its thickness is exposed. Along the south side of the lat- 
ter river, it forms a line of bluffs along the main valley, and ex- 
tends in (;he same manner into the valleys of the different branches, 
and even into the ravines nearly to the divide at the military road, 
forming narrow terraces or slopes, where the upper part of the 
rock is concealed. * In ascending the Wisconsin, the lower sand- 
stone emerges, and the lower magnesian rises gradually higher in 
the bluffs. In the interior of the mineral district, this rock is ex- 
posed more or less at the centres of elevation already noticed. On 
Grant river it appears east of Beetown, and rises in low bluffs at 
Barber's Mills, above the junction of Pine Fork. On the Platte, 
it emerges near the ferry east of Potosi, and at^EUenborough, 
rises on the west side of the Big Platte, to at least a hundred feet, 
occupying a point in a bend of the river. Near Mineral Point, it 
appears in a low bluff along the east fork of the west Pecat onica, 
above the junction of Pedlar's Creek, and may be seen just emer- 
ging at other points in that vicinity. South of Wiota, it rises a 
few feet in the east bank of the west Pecatonica, at J.McEnight's, 
on the road to Winslow. At the other centres of elevation, I have 
not observed it. It appears at a few detached points in the valley 
of Sugar river, and would probably be there largely exposed if it 
were not concealed by drift. In my forme report I have 
noticed its occurrence at a few feet beneath the surface in the 
plain east of that river, and at a small elevation on its west fork at 
Primrose. It occupies several low swells in a basin at Cross 
Plains, near the head of that river, already noticed, and has lately 
been exposed by excavation in a similar swell on the soath of 
Dayton village. The valley of Sugar river offers an extensive 
denudation of the upper strata, through a large part of its extent, 
probably to the lower magnesian. 

North of the Wisconsin, it forms a low terrace, in the valley of 
that river, near its junction with the Mississippi. It extends along 
the sides of the main ridge between the Mississippi and the Kick- 



apoo, formiDg a line of high bluffs, east of Prairie du Ohien, 
where it reaches to the level of the plain, and is overlaid by the 
upper sandstone and blue limestone. Farther north the lower 
sandstone emerges, and the, lower magnesian rises higher iathe 
bluffs, while the overlying formations recede more and more to- 
wards the summit of the main ridge. South of Mount Sterling 
the lower magnesian extends across that ridge, and farther north 
occupies the surface except at the detached ridges and mounds of 
sandstone, already noticed, as far as the south side of the valley of 
the La Crosse river. Towards the north, as we approach the Missis- 
sippi, and the Kickapoo, it is more and more invaded by the lower 
sandstone, which gradually rises to the tops of the bluffs, leaving 
only a thin cap of the lower magnesian at the summit. On the 
south of the La Crosse it apparently terminates at some distance 
from the main valley. In descending the Little La Crosse it ap- 
peared to ran out on the tops of the bluffs, at least five or six 
miles south of the Leon, near the south side of that valley. In as- 
cending from the town of La Crosse by the State Cooley, the bluff 
at the head of the latter, at least three miles from the Mississippi, 
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were composed entirely of lower sandstone. The northern fron- 
tier of the lower magnesian then apparently extends along the 
south side of the La Crosse valley, and may be continued west 
along the south side of the valley of Koot river (Minnesota). 
These two valleys lie in nearly the same east and west line, and 
form a remarkable break across the country in that direction. 
Outliers of the low r magnesian may be found beyond that line, 
but the beds of limestone which I have observed farther north 
has f^peared to me subordinate to the lower sandstone. I have 
not yet had an opportunity of tracing the frontier of the lower 
magnesian from the Little La Crosse to the east side of the Wis- 
consin, opposite Sauk City, but it must pass west of the Little 
Baraboo and south of Sauk Prairie, where the lower sandstone 
occupies the surface, only a few outliers of the lower magnesian 
being found near the former. This latter rock at least occupies 
12 
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the enrface in the south western part of Bichland conn^ on the 
road from Beed's Mills to Port Andrew, overlaid only by a tew 
oontliers of the upper sandstone. 

I have already stated the manner in which the lower magnesian 
extends along the south side of the Wisconsin. Its southern bor- 
der there apparently extends east south-easterly from some point 
north of the head of Sugar river, by the south side of the prairie 
at Middleton, to the east point of a ridge south of Dead Lake, 
near Madison. It appears again north of Madison, near the east 
side of San Prairie, where it is overlaid by the upper sandstone. 
Between these two points the lower sandstone is exposed adjoin- 
ing the Fourth Lake, particularly on the south, at the quarries 
west of Madison, in one of which at least it is distinctly overlaid 
by the lower magnesian. From this exposure of the lower sand- 
stone and on the east side of Sun Prairie, north of it, the lower mag- 
nesian apparently extends across the country to the east side of the 
Wisconsin, opposite Sauk Oity, above noticed; and may be traced 
thence north north easterly, within corresponding limits, at least 
to the east side of Wolf river, at Hortona. Its western frontier or 
outcrop, may be most easily traced, as it generally presents an es- 
carpment in that direction, towards a lower surface, occupied by 
the lower sandstone. I have crossed this frontier on the east of Lodi 
village, about halfway between Otsego and Wyocena, two or three 
miles east of Marcellon, and about the same distance north-west 
of Kingston. It then passes by Princeton, on Fox river, north of 
which I have observed it between Berlin and Waukau, at Eureka, 
on the east side of Fox river, south of Omro, and at different 
points in a ridge along the east side of Lake Poyagan, north of 
Winnekonna. Specimens of this rock were shown me at Apple- 
ton, from extensive ledges at Hortona, east of Wolf river, farther 
north. South of the head of Fox river, the country traversed by 
the lower magnesian, is mostly occupied by prairies, which form 
a connected series, from Middleton on the south, to Portage prai- 
rie, in Scott and Bandolph on the north. I have observed this 
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rock at different points on the latter prairie, and in Baadolphi 
towards the east, lead has been fonnd in it in sinking for wells, in 
two instances, in the same connection with flint and green muii^ 
.as on the northern border of the mineral district near the Wiacon- 
fiin. The series of prairie is continued north east in the Green 
Lake and Bipon prairies, bnt these are rather in the range of the 
blue limestone-, though large accamalations of limestone frag- 
ments are found upon their surface, apparently derived from the 
lower magnesian. 

Outliers of this rock maj occur at different points west of this 
frontier in the country occupied by the lower sandstone, but the 
only one I have visited is at Eagle Hill (Westfield,) in the north- 
west corner of Marquette county. The rock at this locality, though 
do remote from the main body of the lower magnesian, has the 
distinctive characters of that rock, its concretionary structure, and 
its peculiar geodic flints. It occurs there in two contiguous bluffs 
in which the rock has a large dip, on the whole, to the north, but 
on the west side more to the east, as if to a centre, and at one 
point on the south side of the west bluff, the lower sandstone is 
exposed, exhibiting characters peculiar to the point of junction. 
The rock is quarried for lime by Mr. R. M. Brown, and like the 
lower magnesian, generally gives a brown lime, slacking slowly, 
forming a strong mortar. Its remote position in a part of the 
country destitute of limestone, gives it a peculiar value. 

The frontier of the lower magnesian, above indicated, sweeping 
around from the Mississippi, first east by the south side of the La 
Orosse valley, and then south* east to the Wisconsin near its bend 
to the west, and then bearing N. "N. E. to the east side of Wolf 
river, is, if I mistake not, the limit towards the north of all the 
great limestone formations in the State ; all the country beyond 
it, as far as I have proceeded being occupied by the lower sand- 
stone, except in a few instances, where the primary rocks are 
exposed. The great curve to the south, at the bend. of the Wis- 
consin, is connected with the exposure of the lower sandstone, 
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near Madison, and with the remarkable denudation of the upper 
strata in the valleys of Sugar and Bock rivers, extending south into 
Illinois. These taken together would seem to indicate an extra- 
ordinary upheaval in that direction, which may he rendered more 
probable when certain facts pertaining to the arrangement of the 
lower sandstone, and of the primary and metamorphic rocks con- 
nected with it have been stated. 

THB LOWEE SANDSTONE. 

This formation is apparently of very great thickness, and occu- 
pies a wide extent of country north and west of the frontier of the 
lower magnesian. It is far less uniform in its character than the 
upper sandstone, and includes a number of different beds, vary- 
ing in composition from a pure silicious sandstone to a well mark- 
ed limestone. It might indeed be regarded as a group of different 
formation, but to determine the precise position and extent of 
these would require a more detailed examination, rather than such 
a hasty reconnoissance as I have been able to make. In that part 
of the country east of the Wisconsin occupied by this formation 
the rock is very rarely observed, and appears to have been sub- 
jected to great denudation and concealed by drift. Farther west, 
towards the Mississippi, it has suffered less denudation and is much 
more exposed, but the denudation increases towards the north un- 
til as we approach the pineries only a few ridges and mounds re- 
main, the greater part ot the surface being there covered with 
drift. Beds of pure white silicious sandstone are found at diflbr- 
ent levels in this formation, sometimes quite thin, at other timOB 
of great thickness, but the greater part of the rpck is less pure and 
apparently contains a portion of lime even where not obviously 
calciferous, in consequence of which the rock is generally less 
incoherent than the upper sandstone, and so better adapted for 
building. The pure silicious beds are generally as friable as the 
upper sandstone. The presence of lime in this rock may account 
for the fertility of the sandy soils in that part of the country occu- 
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pied by it, which will appear remarkable to one accustomed to 
similar soils in other districts. The lime disseminated through 
this rock is often found in grains and concretions, the latter some- 
times of a tabular from and traversing the layers verticallj. Iron 
is also very generally disseminated through this rock, and the 
greater part of it is thus stained yellow or brown, and in many in- 
stances, parts of it are so iron shot as to be hard and heavy like iron 
ore. These iron shot portions usually occur as seams, and some- 
times as tubes traversing the rock in difiereht directions, and oc- 
casionally as layers or even as beds interstratified. A bed of this 
kind, of considerable thickness, and which might even be regard- 
ed as an iron ore, was observed by me near the dells of the Wis- 
consin ri^er. The iron thus disseminated was probably originally- 
in the state of iron pyrites, which sometimes is now observed un- 
altered. This rock, although sometimes as thick-bedded as the 
upper sandstone, particularly in the more purely silicious portions, 
is generally in thinner layers, and sometimes even thinly schistose. 
The most remarkable feature in this formation is the occurrence 
of distinct calciferous beds, some of which may be regarded as 
truly limestones, and are burnt for lime, while others may be con* 
sidered as marl or marly sandstone. Some, of these are quite 
thin, while others are of great thickness, and might be regard- 
ed as subordinate formations. The oolitic structure is common 
to the calciferous beds in this formation, and is found largely 
pervading them, particularly the purer limestones, while in the 
higher limestone formations I have observed it only at thei^ 
junction with the sandstones. This has appeared to me im- 
' portant in determining whether such beds in the tract gene- 
rally occupied by this formation are subordinate to it, or con- 
tinued from the overlying limestones towards the south. In these 
positions, where the lower sandstone i^ found overlaid by the low- 
er magnesiau, a calciferous bed, usually of considerable thickness, 
is generally found but little below the line of junction, but some- 
times overlaid by a thin bed of pure white sandstone. At the 
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base of the lower magDesian there are generally a namber of 
marly and eandy layers, often oolitic, which mark its jnncSon with 
the sandstone. The calciferous bed below varies from a marly 
sandstone throngh a thin soft marl to a thicker, nearly compact 
marly limestone. It is often stained green by iron, particularly 
near its surface and at the seams, particularly the thinner, more 
marly portion. Such beds I have observed well marked at Reed's 
Mills, in the bluflf, on the west side of the Kickapoo, and in the 
ridge north of the village of Lodi. The sandstone quarried near 
Madison is a marly sandstone, in the same position, near its June, 
tion with the lower magnesian. I had not observed the latter rock 
overlying it previous to my last report, but in one of the quarries 
north of the railroad, I have this season found that rock distinctly 
overlying. The rock in this bed has always a peculiar yellowish 
tint, which may be considered characteristic. A similar calcifer- 
ous bed is generally observed near the tops of the higher bluffs 
in the country east of the St. Oroix, particularly in those near the 
Falls of the Kinnickinnic. These bluffs are from one to two hun- 
dred feet in beight, and present distinctly the characters of the 
lower sandstone in the alternations of subcalcarious, and sometimes 
even thin limestone beds with the purer sandstone. It is beneath 
these high bluffs that a very extensive and thick bed of limestone 
is situated, occurring at different points along the east side of the 
St. Croix, from Prescott northward, which has been considered in 
Owen's Beports, as a continuation of the lower magnesian. The 
The consideration of this bed is important in dertermining wheth* 
er the limestones of the upper Mississippi, which have been re* 
garded as the same formation as the lower magnesian before dis« 
cribed, are really so, or only subordinate to the lower sandstone. 
This bed extending along the Mississippi, above and below the 
St. Oroix, and along the latter to within five or six miles of Hud- 
son, evidently passes under the high sandstone bluffs above noticed, 
as it may be traced at the level of their base to within a short 
distance of them. The same bed /obviously forms the Falls of the 
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Kinnickinnic, where it still more evidently underlies the numer- 
0U8 high sandstone blujBfs in that vicinity. 

It appears again at the falls of Willow river where it is deep- 
ly intersected and shows a great thickness as well as in the vicin- 
ity of Prescott. A bed of a similar limestone was observed by 
me, at a comparatively low level in the great woods west of the-' 
Menomonee, near the creek entering that river below WilsonV 
mills. Thi*s rock has appeared to me very diffierent in its charac- 
ter from the lower magnesian. It generally shows more or less- 
of the oolitic structure, like the smaller limestone beds which oc- 
cur in the lower sandstone, where it is distinctly marked by its 
position relative to the lower magnesian. I have never observed 
in it the peculiar flint of the lower magnesian although geodes of 
quartz are not unfreqnent. The sandstone which overlies it is of 
much greater thickness than the upper sandstone, and corresponds 
in character with the lower sandstone, particularly in the presence 
of lime either disseminated or in calciferous beds, resembling^ 
those occurring in that formation where it is unquestioned. Such 
a bed occurs at Winslow's quarries, on a ridge, two miles south- 
east of Hudson, at a much higher level than the great bed just 
noticed, and evidently subordinate to the sandstone ; partly com- 
posed of a calciferous sandstone, and partly of a nearly compact 
limestone burnt for lime. Beds of this character of little thick- 
ness have been observed in the lower sandstone near its southern, 
border, where it approaches the frontier of the lower magnesian^ 
but at a lower level in the formation than the calciferous bed near 
its upper surface. Such a bed extends along a ridge on the west 
side of Sauk Prairie, near Otter creek, and another occurs near 
the Baraboo narrows, apparently of limited extent, and near the 
base of a high blufi'of sandstone. The latter has been quarried, 
for lime, but the lime from this as well as from the bed near Hud- 
son, although it gives a strong mortar and might answer for ce- 
ment, is more difficult to slack than that from the lower magne- 
sian. 
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The coiiBideratioiis here offered have induced me to regard the 
great bed apparently extending from Prescott to Willow river, as 
subordinate to and at a considerable depth in the lower sandstone. 
A bed of a similar character, but of mnch less thickness, extends 
along the top of the bluffs at Stillwater, west of the St. Croix. — 
This bed is underlaid by sandstone, apparently the same as that in 
the hlnSs overlying the former. Calciferous beds, but more of 
the character of calciferous sandstone, occur on Apple river, at 
McOarty's Prairie (Polk county) and at the Falls of the St. Croix. 
At the latter the sandstone is arranged in its usual nearly hori- 
zontal position, on the side of an abrupt ledge of the trap or green- 
stone forming the falls, and includes beds of a thin marly shale. 
The rock is more or less fossiliferons, and the shale nearly com- 
posed of shells. The Lmgula is the most abunaant and charac- 
teristic. I have noticed it at different localities in the lower sand- 
stone, as tar as Sauk Prairie, but always in calciferous beds or 
layers. I have in no instance observed fossils in the purer silic- 
ious sandstone. On the summit of a bl iff, one or two miles west 
of the St. Croix, opposite Hudson, I observed in a quarry a bed of 
limestone abounding in shells, particularly Zepto&ncey and resem- 
bling by these and other fossils, and even by its structure, the shell 
bed of the blue limestone, but evidently disconnected with beds 
resembling the other beds of that formation and immediately con- 
nected with a sandstone at the same level with that in the high 
bluff east of the St. Croix, which I have regarded as the lower 
sandstone. I was shown at Prescott a specimen of a Zeptomay 
from one of the high bluffs north-east of that place, indicating the 
presence of the same bed in that position. This shell bed has 
appeared to me also subordinate to the lower sandstone, but at a 
higher level than the beds before noticed. In proceeding through 
Minnesota from Prescott, by Hastings, to La Crosse, I observed 
beds of limestoue in bluffs and ravines throughout a great ex- 
tent, generally at a higher level than the great bed east of the St. 
Croix. 
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The general character of the rock was Bimilar to that of the lat- 
ter, and in no instance presented the peculiar characters of the 
lower magnesian. Where I had an opportunity of observing it 
distinctly exposed, it appeared to form a bed included in the sandr 
stone. It appeared so in the bluff along the west side of Gannon 
river, and in different bluffs along the west side of the Mississippi 
and Lake Pepin, from Eedwing to near the Zumbro river. On the 
prairies, it appeared only in points and ravines disconnected with 
other rock, but in a recent excavation on the government road^ 
west of Lake Pepin, in ascending to the high prairie, it was dis- 
tinctly overlaid by sandstone. In crossing the prairie, south of the 
Zumbro, the rocks appeared in the same disconnected manner as 
on the prairies farther north, but south of the Whitewater, it evi*; 
dently passed under a range of sandstone bluffs, crossing the 
prairie from east to west. In crossing this range, I observed an 
overlying bed of fossiliferous limestone, perhaps analagous in pQ-. 
sitionjto thatjwest of Hudson, but not marked like tbhthj ZepcBtnm^ 
and immediately with a sandstone, having the characters of the 
lower rather than the upper sandstone, which continued to show 
itself near the surface, at a level corresponding to that in the bluffs 
south of La Orosse, passing under the lower magnesian. I have 
only given here la very general statement, sufficient to convey tha 
impression made on me by the facts observed. I have thought it 
proper to state that impression in the hope that it may attract the. 
attention of others who may have opportunity for a more detailed 
examination. It has appeared to me not improbable that those 
are different beds of limestone in the lower sandstone, some like 
the lower magnesian, containing few or no fossils, like the great 
bed east of the St. Croix, and the limestone extending on the 
west side of the Mississippi, south of the Whitewater, and others 
abounding in fossils like that at a low level, at the falls of the St. 
Croix, abounding in Lmgulm^ and that at a higher level west of 
Hudson, analagous to the shell bed of the blue limestone. The 
lower sandstone, as we proceed east from the Mississippi, does 
18 
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not indeed present each remarkable beds of limestone as extend 
along the upper MiBBissippi ; bnt calciferons beds occur there even 
in the yicinitj of the WisconBin. In that part of the formation 
the calciferons beds appear to be of limited extent. That at the 
Baraboo Narrows, offers an apparent instance of this, nor is the 
marly bed near the junction with the lower magnesian always 
eqnally developed. The lower sandstone in the country traversed 
by the upper Mississippi, may thus be more pervaded by beds of 
limestone which do not extend in an equal degree towards the 
east 

Layers occasionally occur in the lower sandstone, though un- 
frequently, containing rounded or flattened pebbles of quartz, of- 
ten limped, apparently formed by attrition. These, so far as t 
have observed, are never large, and usually very small, and the 
latter particularly resemble concretions ; still these, as well as the 
smaller grains of which the sandstone is composed, appear to have 
been rather the result of attrition. Such layers are usually thin, 
nor have I observed any thick beds of conglo^erite in this form- 
ation. 

' The lower sandstone is more generally arranged in even hori- 
zontal layers, but in many instances I have observed an arrange- 
ment which I have not noticed in the other secondary formations. 
Layers or beds occur marked by oblique lines of stratification, and 
these in different directions, alternating with others in which the 
lines of stratification are regularly horizontal. This arrangement 
is strikingly exhibited at the Dells of |the Wisconsin river, but 
may be observed in many other localities. In one instance, on 
the Chippewa, near O'l^eil's creek, this arrangement appears to 
be undulatory, as if formed by the action of waves, but in most, 
instances the oblique Imes appear to extend only across the layer 
or bed. Such obliquo lines, alternating with horizontal, I have 
observed in beds of drift sand. 

Socks apparently of metamorphic origin are observed in con- 
nexion with the lower sandstone. That most evidently connect- 



iA irith the MmchltOQe Ib a white or diglitlj blniBh compa^^ 
qvUiitZf resembling k primary quartz, either forming beds or layen 
in the white friable sandfttone, or trayersing the same verticallV , 
in the manner of a dike. A verj thick bed of sach a quartz rods 
oeonpies the snmmit of a high blnff, west of the Trempeleaa, Mj 
the stage road from Black RiTer Falls to Hadsbn. This rock orer- 
fies the sandstone in regular strata, with ihin liiyers of friable 
tandstone interposed, and even includes nests of the same in its 
mass. I haye observed the same quartz in other instances, form- 
ing only thin layers, or limited deposites or nests interposed fii 
tiie sandstone. A remarkable instance of an apparent dike of the 
same quartz rock occurs in the Musquito mountain, in the town 
of Almond, (Portage county,) two or three miles west of the 
Portage and Stevens Point road. This rock here extends in the 
ntumner of a vertical dike along the middle of a long narrow 
lidge, bearing nearly east and west, and is bounded on each side 
by lower terraces of friable (Sandstone, and is m6re or less blend- 
ed with the latter, like the quartz bed on the IVempeleau. This 
dike would seem to have been formed along the line of a fissure 
by the action of some "^^t then escaping, capable of changing 
the sandstone into f *«<irtz. Mounds of a granular 

quartz rock, includi ^'•'^ur near Black Biver 

Falls, apparently ei ' "*^^« and pre- 

senting some app ^'>red' 

nearly vertically, 
will be noticed i' 
Several facts se 
Baraboo, and 
atone by meta 
der a separat 
The lowe* 
the north r 
TVIseonslr 
Oroiz^b; 
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Bocdi rivers, aerosa the point between the Henomonae and the 
Ohippewa, and by the heads of the BafEalo river and theTrempe- 
lean, to Black Biver Falls, and thence north of the Lemonweir to 
the Wisconsin and Fox rivers. This rock is mostiy concealed by 
oand or drift, and is exposed only in more or less detached ridges, 
or monnds, or in low swells or plateaus. Some of these ridges or 
mounds are singularly detached, such as the Boche a Oria, the 
Mosquito mountain and Pilot £nob, east of the Wisconsin. I 
have visited only the two last of these, and have there observed 
appearances which may account for their preservation amidst the 
general denudation. The Mosquito mountain appears to have 
been preserved by the dike of quartz rock traversing it, above 
noticed. The Pilot Knob is traversed in a similar manner by a 
narrow dike-like mass of rock, intersected throughout with seams 
of hermatite, and rising to a great height, bordered by lower Bwella 
of friable sandstone. This subject will be farther considered 
when I come to treat of the conformation of the surface. 

. Within the frontier of the lower magnesian, the lower sand- 
stone is exposed only to a small extent, generally underlying tbe 
former in the bluffs along the rivers and smaller streams. It ig 
not exposed on the Wisconsin at its junction with the Mississip* 
pi, but gradually /ises in ascending that river, till it occupies more 
than half the height of the bluff at Oiifton, opposite Sauk Oity. — 
It does not appear in the bluffs east of the Mississippi, till some 
distance north of Prairie du Ohien, but rises to the tops of the 
bluffs south of La Orosse. It nearly reaches the tops of the blufb 
adjoining the Kickapoo, at Beed's mills, and extends far back in- 
to the ravines. East from that stream it is more and more ex- 
posed till it occupies the tops of the ridges adjoining Sauk Prairie. 
The most remarkable exposure of the lower sandstone within the 
frontier of the lower magnesian, is that on the Fourth Lake, neiar 
^j^dison. The country from the Wisconsin to that point is appa- 
X M^y^pverlaid by the lower magnesian, but that rock is there dis- 
^ T^^ t^a^limited extent, particularly along the south side of the 

S ^ 
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j'oiirth 'L&ke^ and the lower sandstone ezpbsed. This rock is 
qnamed there near its junction with the lower magnesian, and is 
more or less calciferons, which renders it sufficiently coherent, 
and this with its fine grain, and other qualities as a freestone, will 
give it glreat value for building. The exposure of this rock seems* 
to make a centre of elevation at that point, apparently connected' 
with the basins of the lakes, and with the great denudation of the 
mpper strata, extending through the middle of the strata, from 
north to south. ■ 

THE QUABTZ BOOK, 

* 

{Qf the JSaraiboo, and of Portland.) 

The quartz rock in the ridges adjoining the Baraboo vallej, on 
the north and south, and that east of Portland, are so similar in 
character, that they may be considered in connexion. The rode, 
in both instances, is a light or dark grey hard granular quarts, 
marked more or less distinctly by parallel linea of stratification, 
and resembUiig much a primary grauular quartz, but presenting^ 
certain peculiiuities both in position and character, which seem to 
indicate it an altered sandstone* This rock, adjoining tBe Baraboo 
valley, lies within the limits of the lower sandstone and forms either 
detached ridges, in the range of ridges of the sandstone, or is more 
immediately connected in the same ridge with the latter. / East 
of Portland, it appears in two parallel ranges, apparently detach*^ 
ed from other rocks on the east side of a marsh traversed by Wb* 
tMloo. creek) oit the west side of which the uppjEor sandstone ocomrs 
oveididd by the blue: limestone. In the Baraboo rode two chacae*^ 
tA's are not unfrequently observed which appear to connect itin^f 
mediately with the lower sandstone. These are the occurrence of 
lll^erB more or lesss filled with rounded pebbles of quartz, usually 
very small but sometimes larger, precisely resembling the layers' 
of the same kind in ihe lower sandstone, and also of obliquely: 
CK6Bslin^s arranged between the regular lines of stratificatiott lA 
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l^e ipanner alreadj noticed in the latt«ir» TbfiWi^msiMiPV^M* ^ 
^re not observed in the Portland rock nor in the njpp^,8tadfrtj|(H|^i 
w^ which that rock from its position might bei i;fgarded i^ Ofoi* 
il^pted. But the rock in both instances, is so similar in fg^nm)^ 
, d^^racter as to render a common origin probable. In the Barabpq 
rpdc, cross veins and nests of white quartz, sometimes containing 
geodes of very distinct crystals are foand in some looalitieSi P4|ii? 
ejtljulj in the ridge south of Devil Lake. Tita9ic iron resemUing 
the OricktonUe^ not nnfreqnent in primary quartz, is also fonnd ii|.. 
that rock, generally in their seams, but one instance noticed in a 
ridge north of the valley east of Baraboo village occupying a ver- 
tical vein two or three inches thick. In the Portland rock, in its 
eastern range, I noticed cross seams at the joints of a dark green 
mineral resembling hornblende. 

The quartz rock, adjoining the Baraboo valley, forms two rangeSi 
one on the north, the other on the south, which are apparently' 
eonnected on the east by a ridge of sandstone, closing the vallej 
in that direction, the Baraboo passing through to the Wisconsin 
by the narrows, a gorge at the east point of the range of qnarti. 
on the north. The ridges of quartz rock are less elevated on tiia 
north and appear generally detached from the sandstone. On tbo^ 
south the ridge adjoining Devil's Lake on the east and west axe 
more than three hundred feet in height and are parts of the aaxne. 
east and west range, deeply cleft at that point. Hiese ridgea aliot 
appear detached from the sandstone, but farther west on tiiasama 
side of the valley I noticed a ridge of this rook at the summit oC 
m high ridge chiefly composed of the sandstone. In general tka 
bearing of the ridges is here east and west, and the dip as detorw 
mined by the lines of stratification, but moderate to the nortlu U 
dus rock was formed from the sandstone by ignious action Ieobl 
beneath, as the circumstances already mentioned seem to ln4^ 
cate, this metamorphic change does not seem to have been aocom^ 
pAin^d by much disturbance of the strata, although firom the gxoat 
iMight of the hills surrounding the valley, pa^nlarly <on dia 
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lio^tHand eadt, there may bare been a general npheayal as at the 
celntred of elevation in the mineral district. The quartz rock of 
Portland, is largely exposed in a low ridge on the east side of the 
miarsh at Waterloo creek, and less so on the west side of a ridge 
at>oat a mile farther east. The bearing of these ranges is south 
by east, and the apparent dip about twenty degrees east. By a 
recurrence to the map, it will be seen that the bearing of the 
quartz rock at Portland from that at the Baraboo, is about E. S. E. 

THE PBIMABY BOOKS. 

These in the part of the State which I have visited are confined 
to a few detached localities, some of which at least are connected 
in more extensive ranges. These localities are all within the lim- 
its of the lower sandstone, and most of them occur at the falls of 
the northern rivers. The lower sandstone appears in no instance 
to have resisted the action of the currents, but io have been deeply 
cut through, forming the Dells of those rivers. The harder pri- 
mary rocks have, on the contrary, resisted that action, and when- 
•eiver they have crossed the channels of the rivers, have formed 
&Yls or rapids. Generally these rocks are liltle elevated, but in a 
few instances they form ridges of considerable height. In most 
inistahces they are not observed in immediate connexion with the 
sandstone, but in a few instances, particularly in the banks of riv- 
eiB, I have noticed the sandstone in such connexion, either over- 
, lying or on the sides of the primary ledges, but rather appearing 
to have been deposited subsequently to the formation of the latter 
thUh to have been disturbed by their intrusion. A few instances 
whisre the sandstone may seem to have been disturbed will be no* 
ticidd incidentally. But though the sandstone would seem to have 
bdta deposited after the primary rocks had been formed, yet in 
several instances it has been apparently modified at its junction 
ifiih the latter ; either a thin band of white compact quartz such 
aii'hU'been already noticed in the sandstone adjoining the ^ri- 
ndbry roI&Ms, or the aanclBlfone In that position appearing more in- 
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durated or modified in color or composition. These changes do 
not, however, appear to haye been the result of any decided igne- 
ous action. 

The primary rocks which I have examined in this State, ap- 
pear to be of the same class with those of New England. Thej 
present, indeed, as already stated, the most striking analogy to 
the latter, both in their character and combination, and appear 
to have been the result of the same general causes. Whether 
these causes have operated in the two instances, at the same gene- 
ral period, or at remote intervals, can only be determined by a 
minute examination of the circumstances attending each, but 
when so great a resemblance prevails, they might be presumed to 
be of the same period, without decided evidence to the contrary. 
I have already stated that I have not yet observed any trap rocks 
in the localities visited by me, analogous to the proper intrusive 
trap^ or such as intersect rocks of a very different character, such 
as sandstones. The rock most nearly resembling such intrusive 
trap, namely, that which occurs at the falls of St. Oroix, and 
in the vicinity, has rather the character and arrangement of the 
primary greenstones. In the other localities visited, "where trap 
rocks have been indicated, I have observed only hornblende and 
sienitic rocks clearly primary in their character and connexion. 
Although the primary rocks generally occur only in detached lo- 
calities of limited extent, yet these are not disconnected, but are 
cpnibined in a number of groups or local formations, as in districts 
occupied by primary rocks exclusively. In my report on the ge- 
ology of Oonnecticut, I endeavored (o distinguish the^ocal form* 
ations in the primary rocks of that State. Similar local formationa 
may be clearly distinguished in the primarjr rocks of this State^ 
although occurring only at detached points, separated by wide in- 
tervals of drift or sandstone. 

An extensive range of primary rocks may be traced through tha. 
counties of Marquette and Waushara, commencing on the south ^ 
of Fox river and extending N. if. ,^. towfU'ds Wanpacca county. . ■ 
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This maj. be called a sieQitip range, although including rocks Ta* 
rying from a light red sienitic, in which felspar predominates, to 
a dark green stone in which hornblende prevails, and even to a 
gneiss containing both hornblende and mica. These different 
rocks occur in distinct subordinate ranges. On the west is a range 
of red sienite, which I noticed on the south on the north side d 
Fox river at Montello, and then N. ST. £. from that point in the 
town of Marion, in Waushara county. This rock is a compound 
of red felspar and dark green hornblende, in which the former 
largely predominates, sometimes with a little quartz disseminated. 
A parallel grain can hh more or less distinctly observed, but the 
rock is generally solid and thick-bedded, very rarely showing a 
tendency to cleve in the direction of the grain. Oross veins and 
small nests of quartz occur more frequently at Marion than at 
Montello. The nests appear as secretions around which the rock 
is more purely felspathic. At Montello, the bearing of the rock 
is more nearly E. N. E., at Marion, more nearly N. E. At the 
former place, it forms a single ridge in which three distinct beds 
may be distinguished ; one on the north, containing more horn- 
blende, one in the middle more purely felspathic and very com- 
pact, and one on the south resembling the latter in composition, 
but coarser grained and more distinctly parallel in structure. At 
Marion, it forms three distinct ridges, two on the west and one on- 
the east ofSpring Lake : their relative bearing transverse to that 
of each. <. Numerous boulders of this rook are scattered on the 
surface in the vicinity of the ledges at Marion, some of large size. > 
This rock might be used for buildings and would geoierally forma 
very indestructible material, but it is too hard to be dressed to 
adyantage. Iq a line farther east is a range of dark green stone, 
noticed' towards the south-west in the Observatory, a high ridge 
in the tow^ of Buffalo, south of Montello, and towards the north- 
east in two groups of ledges about half way between Marquettet 
an4 Grand nver, on the road to Montello» 
.p%is. rock, is very dark colored and nearly black, but its 
14 
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iraatbered surfiKMft is lighter, and oftemMMdisK. ' M^i OVtHbtrK- 
tory it is generally thick-bedded, witU a dhtindt parallel strad- 
tnre, and moBtly fine gfraiiied atid nearly compaelf, bat sdmetitt'etf 
ooareer grained, when the parallel grains ate more obvious. Li 
tfete ledges near Marquette, the greater part of ih6 rock' is fliick- 
bedded and fine grained like that of the Observatoiy, bnt some- 
times black and smoothly compact, like a porphyry, with thin* 
sehistose layers interposed, partly even and more compact, partly 
imeren and more laminated. The rocks of thii3 range might be 
taken at first sight for trap, bat the parallel stractar^, and the 
arrangement is that of primary greenstone. This rock at the Ob- 
servatory forms a high ridge, in which it is exposed at the san!i- 
mit and on the south, being concealed on the north by drift, and 
bears more E. N. E. like the rock at Montello. In the two groups 
near Marquette, it rises from the plain north of Grand riyer, in 
IcPW ledges, bearing more nearly northeast, while the bearing of 
the groups is nearly transverse to that of the ledges. The th!!M * 
rauge extends in a line still farther east, along a ridge on the east 
side of Fox rirer, in the immediate vicinity of Berlin. The rodt' 
is tiiere a dark grey gneiss, with a distinctly parallel struetdi^' 
but thictbedded and very slightly schistose, with interlaminated ' 
hiMnblende and mica, with occasional porphyritic reddish telspat'. 
Yeins of quartz intersect it both transverse and interposed. .Thftt'^ 
roek by its parallel structure, and its joints, breab r^tidily* into' 
flat blocks, and is thus valuable for building, but is'' not eiiKlly*^' 
dMlsed. The bearing is nearly north east. The di^ h^,' as w^^ 
as in the two other Tdnges, is about eighty degreeUr wtet, or iieariy' 
▼ertical. 

The two western ranges, it has been s^en, apparently ei^doif'' 
fh^eouth-west in a more east north-easterly direction^ and tGlletii^' 
bear more north-easterly. Thci eastern' range has beentinoti^dd'' 
only atone point, east of thd'knon^ northern part 6f'thb tVro weal^' 
em ranges, and has the sa«M tiorth-eastieAy b^aringl ThM^ fifrcW'' 
ranges nmy be tegai!iAstf aift one ' conttecmid' formaflbni^in^ v^iAi 
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l]#l9ibleBde Ia the chiuraoteiiBtic mineral on the weet.iidei eabordi- 
nate. to felspar, in the middle predominant^ and in the east aoeom- 
pl^ued with mica. The different parts are here remote, bat in, 
another instance, at Black Siver FallS| a similar arrangement will 
l^: noticed within a narrow compass. 

The next point towards the west, where I hare observed the 
primary rocks, is in the vicmitj of Stevens' Point. I have vis* 
ito4 there only three localities, viz : at the falls at Stevens' Point, 
afi^d at the head of Oonant's rapids, about three miles below, on, 
the Wisconsin, and at Grier's mill, on Plover creek, E. N. £. of 
St^i^ens' Point In the rocks of all these localities, mica is pre- 
dppinant and hornblende only subordinate. The prevailing rocb 
at the two localities on the Wisconsin is gneiss, either light grey 
granitic, or dark micaceous in alternate beds, with veins and beds 
oiigrsmtey and more rarely of sienite, and a few beds of hornblende 
S^issM At the falls at Stevens' Point, the rock at the foot of the 
fidjs on the east side is a hard, thick bedded dark gray, of submi- 
CjiMiQOUs gneiss crossed by a large oblique vein of hard red sienite^ 
WJL^ seams of epidote. In a ravine south-east, the rock is a ra^ 
ibfit lighter grey gneiss, with a white felspar (albite) decomposing 
rea^jj^ to a soft clay intersected with small oblique veins of a 
hM^lred felspathic granite, and of a white felspar, decomposing 
tp.a play, and with a few rich veins of a red sienite. It is wor- 
thfr^of ruote that the sienite at this locality contains a few scales of 
nppa. disseminated. At the head of Oonant's rapids, on the east 
fl%ijl% the rock is chiefly a light grey subgranitic gneiss, with few* 
YWOJ^i with alternate beds of dark micaceous gneiss, more interim 
€Mt(9(l by layers obliquely cross veined, and by smaller inter*- 
p^fld veins and nests of red granite and quarts, and including 
tbimer bands of hornblende gneiss. The south side of the ledge^ 
iSi^uch decomposed, like the rock in the ravine at Stevens' Point.. 
Thjp ledge is overlaid with sandstone, and at the junction theseiflY 
*i}%I^^ of a nearly couipact white quartz, such as has been already ? 
nQtJieed in the lower sandstone. The rock at MeG-rier^t mill ia^ ar 
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nearly uniform thick bedded light grey granitic gneiBSi not foflsiie)' 
and breaking in. large blocks by jointed seamfi. It bias the com- 
pofiition and appearance of a granite, bnt with a distinctly paral^^ 
lei grain, and more or less porphyritic, with a reddish felspar. 

The porphyritic crystals arS partly doable and partly single, 
with minute scales of mica disseminated, both of which appear- 
ances are noticed in the porphyritic rocks of New England. This 
rock is generally subject to decomposition at its sur&ce, but some 
of its beds are less so. It might be quarried with facility, and if 
it were not for the defect just mentioned, would be valuable for 
buUding. The general bearing of the primary rocks near Steyens' 
Point, is nearly east and west, varying from E. N.-E. to E. S. E., 
and the general position nearly vertical. 

The next group of primary rocks towards the west visited by 
me is that of Black Biver, extending upwards from the falls. In 
this hornblende is the charactereetic mineral, and the rocks are 
sienite and greenstone accompained with chlorite slate. The falls 
are formed by a sienite composed of red felspar and dsark green 
hornblende, the weathered surface light red, the interior darker 
from the hornblende. This extends up the river about a mile 
where it occupies the west side opposite Lewis' iron mound and is 
there bounded on the east by a band of dark greenstone, partly schis* 
tose, and even or contorted and partly thick bedded, and this by 
aband of thin dark green chlorite slate in the east .bank immedi* 
ately adjoining on the west the bed of iron ore in the mound;' 
This bed is apparently bordered on the «ast by the same chlorite 
slate but is nearly concealed on that side by drift. The chlorite 
slate is accompained with bands and seams of red ochre and hem- 
atite, apparently the result of decomposition. North of the mound 
the chlorite slate crosses to the west bank accompained with the 
same red ochre and hematite, and farther north disappears under 
the sandstone. At Hamilton's mills, eight miles north, the pritik-> 
ary rocks are again exposed and consist mainly of a very felspaih*^ 
ie sienite with only slight traces of hornblende, chiefly red Ibis* 
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pathici bat with white felspathic bands. The red felspathic rook 
partly dietiDotly porphyritic. On the east Bide the rock is traversed 
by bands of a chloritic slate partly dark green and thinly fissile, 
partly light green and thick with disseminated pyrites. At the An. 
gles, one or two miles above, the primary rocks are again exposed, 
and consist chiefly of a thick-bedded homblendic gneiss or green- 
atone, darker in the interior, l^nt weathering lighter on the surface. 
Xhis rock is generally even and uniform, and with a distinctly par- 
allel strncturOi It is bounded on the west by a thin dark green chlo- 
rite slate and includes a very wide interposed bed consisting of two 
parts intimately connected, that on the west composed of a very 
fine grained or compact nearly black trap like greenstone, and 
that on the east of a very fine grained red felspathic sienite with a 
band of compact red felspar resembling a porphry. This bed ap- 
pears regularly interposed, and obviously an original constituant 
of the primary rocks. The primary rocks are exposed at differ- 
Mt points higher up the river, but I have not extended my exam- 
inations any farther. 

Quartz veins and nests occur more or less in all the sienitic and 
other hornblendic rocks from the Falls to the Angles, and some 
of those at Hamilton's Mill include segregations of felspar. The 
general bearing of the primary rocks of Black river is north by 
west, the dip west nearly vertical. The iron 6res of Black river 
might here be noticed, as they are partly connected with one of 
tbe primary rocks above described, but the consideration of them 
will be deferred to their place under the head of metalic ores. 

On the Chippewa I visted only two localities of primary rocks, 
namely, at Ohippewa Falls and at the Yermillion Falls or Armon- 
tager's rapids. The rock at Chippewa Falls is a granitic gneiss or 
stratiform granite, with a distinctly prarallel grain, bearing north- 
easterly with a dip west nearly vertical. This rock is generally 
light grey with white felspar, but in some layers darker grey and 
more micaceous. It is crossed more or less obliquely by small 
veins of red felspar granite and of quartz. Cross bands intiniate- 
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Ij oonneoted with the main rook in strnetare, ymj Imrd and 1m 
grained dark grey, breaking by joints in obliqnelj priBmytio Ihig- 
ments and chiefly composed of felspar. A similar yery fine giabi^ 
ed red felspar band was noticed with a little hornblende dissem- 
inated. The weathered surface of the rock is lighter than the in- 
terior, and often stained reddish. In some parts, where qnanied. 
black seams apparently of specular iron are observed in the iato^ 
riojiP"! which near the surface are changed to red ochre. This toA 
breaks by joints in large regular blocks and may be quarried Ibf 
ordinary uses in buildiug, but is loss easily wrought than granitib 
rocks of a less parallel structure. At the Yermilion Falls Ifce 
ledges are composed of a very dark, nearly black schistose rod^ 
yarying from a micaceous to a hornblendic gneiss ; on the sovdl 
more micaceous, on the north more hornblendic. The bearing ef 
the rock is E. ST. E., the dip north, nearly vertical. In the soqAk 
em ledges, the rock is in part simply micaceous, and in part wi^ 
oaceous with interlaminated hornblende , in the northern ledgev 
a hornblende gneiss with more or less interlaminated mica. This 
rock is traversed both on the north and south by large interpdbed 
beds of coarse red or reddish white felspar granite with veins and' 
nests of white quartz, and by small interposed seams of whiik* 
and reddish felspar. 

The rocks known as Trap, forming the Falls of St. Otoix, mat 
traversing the adjoining county, through a large extent, may be' 
here noticed in connexion with the primary rocks to which it has 
much analogy in its arrangement. A parallel grain can be mori^ 
or less clearly distinguished in this rock corresponding with the 
strike of the ledges, and generally bearing E. N. E. with a nearly 
vertical dip north. Small nests of quartz and red felspar, the last- 
giving to the rock a porphyritic appearance, and segregatious dif- 
fering in color and texture from the rock in general may be some- 
times observed in the direction of this grain, indicating a stratiform 
arrangement, as in the primary greenstones. This rock is distri* 
beted over a wide extent of surface, and presents groups of ledges^ 



Ill 

arraoged transverselj to their direction, as has been noticed in the 
flienite and greenstone rocks near Fox river. It has however the 
general character of trap rocks, and sometimes presents an amjg- 
daloidal stracture peculiar to those rocks, and snch as I have not 
observed in the proper primary greenstones. It may be regarded 
as intermediate between the latter and the trap rocks distinctly 
known as intrusive. This rock is generally dark green or nearly 
black, fine grained and very hard, but sometimes coarser grained 
and then more decomposible. It is generally very solid, breaking 
only by joints in larger blocks, b\it sometimes breaks in smaller 
jointed fragments. Although generally uniform in character it is 
sometimes much pitted with seams and nests of quartz and red 
felspar or with seams and nodules of a light yellow, like epidote^ 
very hard and compact, sometimes giving to the rock the appear- 
ance of a breccia or conglomerate. These latter, as well as the 
red felspar^ are more characteristic of the primary than of the 
proper trap rocks. 

The different localities visited by me may be here briefly noticed. 
A remarkable range crosses McOarty's Prairie, extending nearly 
a mile east from the Hudson and Falls road, but narrow, generally 
presenting only two lines of ledges, but at its east end two other 
ledges project to the north. These ledges have nearly the same 
easterly bearing. * * * * 
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REPORT. 



To Hl3 ExCfiLLENOT OoLES BaSHFORD, 

Oovemor of Wisconsin: 

1 herewith submit a Report upon the Geological Survey of 
Wisconsin, made in accordance with an act providing for the 
Geological Siirvey of the State, passed March 3d, 1857. 

Since assuming the duties of my department of the Survey, 
I have labored diligently to promote its objects, and with 
such trifling exceptions as were caused by the fulfilment of 
duties and responsibilities previously assumed, I have devoted 
my whole time to the work. Tlie entire results of the sea- 
son cannot of course be given in a matured form at 
this early period as much of it is connected with the work of 
subsequent seasons, and the precise value of other portion^ 
can only be ascertained by studies which cannot be carried 
on in the field. 

I shall therefore attempt only a report of progress and ap- 
pend such matter as I have thought important to be published, 
from its bearings upon the undeveloped resources of the State, 

In undertaking a work, which according to my contract 
with the State, was to continue during a series of years, it 
seemed proper first, to ascertain precisely what liad already 
been done in perfecting our Geology. I therefore devoted 
some little time to collecting whatever materials might be in 
^ existence which would be of value in this effort. These ma- 
terials were scattered through the Reports of the U, S. Geol- 
^<i422iBt, in unpublished notes of lines to Bailroad surveys, and 
in the annual Reports of other State Geologists, for the years 
18$4r-'6S and '66. 



I had also considerable material of my own gathered from 
time to time incidentally in my travels over the state. These 
scattered materials I endeavored to arrange and compile so 
as to indicate the stage of advancement already attained to- 
wards understanding the Geology of Wisconsin. 

Thus what had been done, and what still remained to do, 
conld be seen at a glance, aftd a chart was furnished from 
which valuable hints coul^ constantly be drawn by the ex- 
plorer. 

Such a review of the ground was a pre-requisite to the eco- 
nomical conduct of the survey as it would save the repetition 
of studies already faithfully performed and point out at 
once the unexplored fields of investigation which remained. 

In prosecuting my work, as well as in its organization, I 
have endeavored to keep in view the circumstances under 
which this survey has been initiated. 

It is in a new state whose population is sparse, whose ter- 
ritory is of vast extent and much of it in a state of nature 
and whose resources are yet to be found out and developed. 
The condition of its treasury admits of no large expenditure 
for objects which are not of irr mediate necessity or followed 
by a prompt return in kind. It would be obviously impossi- 
ble under any appropriation that the State could afford to 
make to visit every section of land within its limits, examine 
minutely its soil, its rocks, and every circumstance which 
might be of interest to the geolgist. Such a survey conld 
only be wisely undertaken by a rich and densely populated 
country. 

We have an example of this kind in the very thorough and 
minute geological survey of Great Britain, which is still in 
progress, and is a splendid model of its kind, both in the 
perfection of its organization and the masterly ability with 
which it is being prosecuted. 

Yet it would be al)Qurd for us to attempt an imitation of 
&Bt noble survey in detail. Our entire appropriation would 



scarcely sustain: the work over a single township, and the pre- 
sent generation would pass away, while half the state still re- 
mained unexplored. 

In a new and unsettled state, with an extensive territory, 
a widely diflferent policy must govern. 

The geologist should aim : 1st. To grasp and present clearly 
the great geological features of his district, and the promi- 
nent physical resources which it contains. 

3d. To study minutely those points only which promise the 
richest jeconomical and scientific lesults, and to study these as 
a general rule in the order of their relative importance, so 
far as this can be known by a cursory survey. 

3d. To present the knowledge thus obtained in such form 
as to be intelligible to every citizen of the state or to those 
abroad who may be interested in its geology, or the devel- 
opement of its resources. 

While this plan of action may be less satisfactory to the 
Geologist and less favorable to his reputation than researches 
prosecuted more regularly and minutely, it seems to me the 
only one at all compatible with the idea of bringing rapidly 
into notice the resources of a new State, and furnishing to its 
inhabitants, who are now living, a general chart of its geol- 

My work during the past season has been prosecuted in the 
light of the ideas just expressed, and has been mainly of a 
general nature. I have made a series of accurately measured 
sections across the State in such directions as seemed to ex- 
hibit most clearly its general Geology. 

Sec. No. 1. Extends from Racine along the line of the Ra- 
cine & Miss. R. R. to Rock River, at Beloit, thence westward 
alonsr the line of the Southern Wisconsin R. R. to the Missis- 
sippi River, opposite Dubuque. 

Sec. No. 2. From Milwaukee west along the line of the Mil. 
& Miss. R. B. to Rook River, at Janesville. . 

; Sec, No. ^. From Milwaukee: along the line qt t\>Li^.T?t'?&ii«v 
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town S. B., through Madison and the Bine Mds^ to the Mifls. 
river. 

Sec. No. 4, From Madison down the Black Earth and Wis. 
River vallies to the Miss. River. 

Sec. 'No. 5. From Milwaukee northwest along the line of the 
La Crosse R. R. to Portage Gitj, thence westward to La' 
Crosse. 

Sec. No. 6. From Sheboygan west, through Fond du Lac, 
Ripon and Green Lake to Piinceton, Marquette Co., on the 
Fox River. 

Sec. No. 7. From Manitowoc westward to the Fox River at 
Appleton, thence to Wolf River at New London, and thence 
to the Wisconsin River, at Stevens Point. 

Sec. No. 8. From Beloit through Madison to Portage City. 

Sec. No. 9. From Beloit north through Watertown, Fond 
du Lac, Oshkosh, Appleton and Lake Shawano, along the line 
of the Chicago, St. Paul, Fond du Lac and Lal^e Superior R 
R., to the State line porth. 

Sec. No. 10. From Kewaunee pn Lake Michigan, westward 
to Gre^n^'Bay City, thence to Lake Shawano and Wolf River. 

These gections generally run across the dip of the strata and 
exhibit the outcrops and relations of the various rocks exposed 
along the lines which they traverse. They are generally 
made on lines of surveyed Railroads, or along the valleys of 
the principal streams, as it was only by following these that 
we could get any reliable standard of reference for heights 
and distances. These standards are of great value with us as 
we have no topographical survey in conjunction with our geo- 
logical survey, and when reliefs are so uniform as ours, very 
little can be done with the barometer without bestowing more 
attention tlpon it than we could well afford. 

As soon as these sections can be properly executed on paper 
they will be safely deposited and kept, so that in case of acci- 
dent they will not be lost to the State. The failure of some 
Geologists to put theilk work into such shape as to be utfder- 
$tx>oa by othersj has been a cause of great loss where death or 



other circnmstaiiceB hav^ terminated their connection with a 
wrrey. 

In addition to these sections I have examined the diatribt 
b^ween the Wolf and Fox rivers and along the shoreis of Green 
Bay as far as the Oconto, also the conntry lying bettreen the 
Wisconsin river and the Mississippi as far North as Black 
Eirer Falls. 

Ill order to forward as rapidly as possible the ecomical re- 
sults of the survey, I have made special visits to such points 
as seemed likely to yield anything of value. These general 
explorations have determined many points of interest. 

I have collected and forwarded to Madison over 2,000 spec- 
imens of ores, rocks, fossils, etc., during the season. For their 
temporary accommodation I have fitted up a room in one of 
the buildings of the State University where the specimens 
may be stored, examined and classified preparatory to being 
permanently arranged in the State collection* These speci- 
mens will be a valuable addition to the cabinet, and can be 
seen by yourself or the Legislature at the University. 

The great importance of the Iron interest of our State has 
induced me to make it an object of special attention. Accord- 
ingly I have examined with great care every locality which 
promised any considerable yield of valuable iron ore, and in 
a few cases where important interests were involved in the 
quality of the ore I have submitted specimens to the distin- 
guished chemist Dr. Oharles Jackson, of Boston, for analysis. 
The results and all questions connected with the manufacture 
of iron in our State I have considered in a paper herewith ap- 
pended, "On the Iron Ores of Wisconsin," to which I beg leave 
to call your attention. 

In concluding this notice of my season's labor, it is proper 
to state that I have had no permanent assistant, the condition 
of the fund not allowing me to employ one, I have however 
employed such help as I could not do without at my own 
expense. 
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I wisu here also to express my thanks to the citizens of those 
portions of the State where my work has led me for many acts 
of couttesy and co-operation. I am under great obligations 
also to 8. F. Johnson, Chief Engineer, Chicago, F. & St. P. 
B. R ; Bobt. L. Harris, Esq., of the Bacme andM. B. B. ; K 
W. Woodward, Esq., of the IaCtosso B. B. ; Jasper Ylieti 
Esq., of the Berlin & Horicon B. B., for the use of profiles 
and mnch yaloable information and fsu^ilities for carrying for- 
ward the snrrey along their respectiTe roads. 

Bespectfully submitted, 

EDWAED DANIEIiJ. 



|r0tt #ra 0f 8i;i]5t0nsin. 



No metallic ores are so abundantly distributed as those of 
iron. They enter more or less largely into all the great* min- 
eral masses of our globe, so that it would be scarcely possible 
to find a fragment of rock or a handful of soil entirely desti- 
tute of iron in some one of its varied forms. In our own 
State these ores are unusually abundant. They occur in con- 
nection with rocks of various geological age from the primary 
slates to the lower members of the upper silurian formation. 
They are found generally in one of the following modes of 
occurrence : 

1st. In place as beds or veins in the rocks where they were 
originally formed or introduced. 

2d. Deposited from aqueous solutions in low ground, as 
bog ore or ochre. 

3d. Scattered over the surface or mingled with the soil and 
superficial deposits in fragments or minute particles. 

The valuable deposits of ore belong mainly to the first and 
second class. Instances of the last are however much more 
common, and though worthless, often excite large expecta- 
tions. They are especially abundant in the sandy regions of 
the State, where fragments of ore are found on every hillside, 
and the soil is everywhere stained with iron. The coloring 
matter of the sandstone itself is generalljr derived £roin oresj 
of this metal disseminated through it, whose decomjijo&ltiQf^ 
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originates the chalybeate springs which so frequently rise 
in the valleys along its ontcrop. 

Fragments of magnetic, specular and micaceons iron ore 
are very abundant in the drift of the central part of the State, 
also patches of sand, generally on the lake shore, containing 
minute grains of magnetic ore. These are found in connec- 
tion with boulders of igneous rocks and fragmenta of native 
copper and have undoubtedly a common origin. 

We have the most conclusive evidence that they were de- 
rived from the north, some of them as far even as Lake Su- 
perior, where we know similar ores and rocks exist, in place. 
To explain their transportation to the distant localities where 
we find thejn bo abundantly, we have only to refer to the ac- 
tion of causes now producing similar results. On the ocean, 
ice-bergs are often seen by navigators floating southward far 
into the Temperate Zone, bpme along by submarine currents, 
and carrying with them rocks, gravel and other materials de- 
rived from the colder regions where they were formed. As 
they gradually melt under the warmth of milder latitudes, 
their lading is slowly distributed along the path of the great 
current which moves them on, and thus the bed of the odean 

• - • 

is being strewed with the ruins of northern lands. 

At a period of high absolute antiquity, but comparatively 
recent in the geoloeical chronology, the greater,portian of our 
State was covered by the sea. 

Far to the northward were derated tands around which 
ice-bergs were formed, freezing into their mass the roclcs and 
solid updii which they rented. Great fields of ice also st retcb- 
ed away from the base of bills and mountains from whose 
sides the avalanche came thundering down, loading t^ ice* 
with rocks, ores and the loose material of the surface. Whenr 
suinniier came, the ice, released from the shores wTiere it wak 
formed, and moved by currents setting southward, bore kwaj 
its burden and dropped it irom piace to place «& it slowly 
AMtltod-mwar; • ••■ 
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There is reason to beliere that sudden elevations of great 
masses of land in distant portions of the globe also occarred 
daring this period, causing immense wares to rush with tre- 
mendous force over the submerged lands, and transporting 
the rubbish of the ocean bottom from place to place. Thus we 
can explain the distribution of those scattered primary iron 
ores, and pieces of native silver and copper, in company with 
boulders of igneous rock, from Lake Superior, south across 
Wisconsin, as far as Springfield, Illinois. 

We know that these and other ores occur abundantly in the 
region around Lake Superior, and we have only to recur to the 
changes through which our globe has passed, to account for 
their transportation hither. The ice-bergs of an ancient ocean 
were the first explorers of our northern mines. 

They, tore open the stony treasuries of nature with their 
^ttt arms, and seizing upon the glittering ore bore it away 
only to scatter it in their sport over the ocean floor. 

The ocean has returned to its limits, and we now find our 
home on the very spot where its waves once rolled. The 
Wandering red man picks up these scattered metals and treas- 
ures them as charms and fetishes, or fashions them into arrows 
and hatchets, and his civilized brother, the white man, founds 
upon their discovery extravagant visions of wealth. 

From this explanation, (which I have made because it is a 
subject of very frequent inquiry,) it will be seen at once that 
ho valuable expectations can be safely based upon the discov- 
ery of these isolated fragments of ore. Where,^ however^ 
pieces of ore are found very abundantly, and especially where 
they are not accompanied by boulders or drift gravel, they 

may be the float of some deposit not far away, and justify a 
careful examination. 

The deposits of bog ore a^e very numerous in the swamps 

and marshes of the State, but I have found none as yet of 

sufficient extent or richness to be of value. It is quite im- 

^rtant that these ores should be discovered here in quantity, 

as they arfe viJuable to mix wilh the harder and ns&Kt ^-t^a^. 
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They generally occur near the edges of marshes, and maj 
be easily recognized by the appearance ot ochre or iron rust 
which they present. Their extent may be readily ascertained 
by sinking a few test pits over the law grounds to a sufficient 
depth. 

I shall proceed now to speak of those deposits of ore which 
are likely to become valuable as a basis for the manu&cture 
of iron in our State* 

OBES OF THE IRON MDGB — ^IX)I>GB OOUinT. 

The principal part of this ore is located on sections 12 and 
18, in the town of Hubbard. It occurs in the form of a bed, 
interposed between a massive grey limestone above and a soft 
blue shale below. 

It makes a presentation at the surface along the outcrop of 
these, rocks for more than a mile, and dips conformably with 
them eastward. Its greatest thickness is at the eastern end 
of the bed, where the limestone has been removed and the 
wh9le mass has crumbled down so as to be shoveled up like 
dirt It is here about 25 or 30 feet thick, but where it lies in 
place under the limestone, it ranges from 10 to 15 feet, thin- 
ning towards the east 

The underlying shale has been pierced 20 feet in sinking a 
well, and a hard blue*limestone filled with fossils encountered 
at that depth. n» 

The geological position of this ore is probably very correct- 
ly stated by )1. Whittlesey, who visited it while connected 
with the XT. S. Geological Survey. 

He refers it to rocks of the same age as the Clinton group 
of New York. The base of the ridge along which the sand- 
stone, the ore, and the upper part of the shale present' them* 
selves, is covered deeply with drift, and no rocks are seen 
upon the surface for several miles in any direction. 

North and west about S miles, the Trenton limestone is 
found, capped by 13 ifeet of Galena liootestone.' These rocks 
dip eastward and a careful exatninatioa of' the ground proves 
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clearly that the tipper surface of the Galena limestone cannot 
be more than 40 or 50 feet below the ore bed at Iron Eidge* 
This fact serves to point at once to the equivalency of the 
blue shale with that which overlies the Galena limestone in 
the lead region of the State. 

I discovered that shale first in 1851, and afterward noticed 
It in my first annual report upon the geology of Wisconsin in 
1853, under the designation of " Kucula Shale." It seemed 
to have been previously overlooked by the geologists who 
had visited the mines on account of its very general removal 
by erosion. Notwithstanding its great importance as one of 
our formations, (attaining as it does a thickness of 60 feet,) 
when its soft; and perishable nature is considered, it does not 
seem strange that it was not observed before. It forms the 
base of the large conical " mounds " or hills of the mining 
region, and its position can readily be ascertained by the 
springs, which mark it everywhere. Its lower portions there 
are highly fossiliferous, and contain pyrites and occasioDal 
seams of beautiful crystalized gypsum. It is very finely ex- 
hibited in the great cut at Scales Mound on the Illinois Cen- 
tral R. R., just south of the State line. It is not seen east of 
Blue Mound until we encounter it at Iron Ridge. 

In the west it is capped by about 400 feet of limestone 
which form the upper strata of the " mounds." These lime- 
stones contain abundant fossils, and were first properly loca- 
ted by Prof, Hall in the upper Silurian^ the equivalents of the 
Clinton and Niagara groups of New York. They are evi- 
dently identical with the limestones which form the upper 
portion of Iron Ridge, and which extend thence uninterrupt- 
edly south as far as Joliet, Illinois, and north nearly as far 
around the shores of Lake Michigan. 

The shales are also identical, and have been^rec<^ized by 
Prof. Hall in Foster and Whitney's Report on Lake Superior 
i^qd district, as belonging to the Hudson River group. The 
geological position of this ore and its accompanying rocks 
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may therefore be considered^as settled. Tte limeBtone above 
-the ore is a coarse cavernous subcryBtalline rock, in layers 
from 4 idches to a foot thick. It id intersected by very large 
open fissures, which extend back some distance from the ledge, 
and can be seen ramifying in all directions on the thinly cov- 
ered surface. 

I observed similar fissures in the same formation, on the 
east shore of Green Bay, above the Bay Settlement. This 
rock at Iron Eidge contains but few fossils, and those mostly 
casts. It is a magnesian carbonate of lime> quite pure. 

The ])hy6ical character of the Iron Bidge ore is diiFerent 
from that of any other deposit known in this coimtry. It is 
apparently related to the oolitic ores, though it differs from 
any of them that I have seen described. It consists of small 
grains or concretions, varying in size from a mustard seed to 
four times as large, quite irregular in shape, but usually 
slightly oval and flattened to a disc. Color bright red, with 
a glistening polished surface, which feels greasy to the touch 
and stains like red chalk. 

These grains are apparently concretions formed around mi- 
nute particles of silica, as is shown in Dr. Jackson's analysis. 
Their flattened form seems due to gravitation. The deposit is 
unquestionably of aqueous origin, but I have as yet found no 
fossils in it nor do I know of any being found by others. 

When found in place, the grains are cemented together 
into a moderately firm mass, which is regularly stratified like 
the limestone above, and intersected by joints and cleavage 
planes. Tbe grains lie flatwise parallel with the bedding, 
and are occasionally mingled with nodules of very compact 
hematite, which seems to have been formed by chemical 
changes, induced since the original deposition ol the ore. 
These are^f various forms and sizes and have the color and 
glistening surfaces of the small grains. 

Where the limestone has been removed, the cohesion of the 
pHrticles is soon destroyed by atmoipheric agencies and all 
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traces of stratification disappears. A large quantity of ore 
has been tlios partially decomposed, and in some instances 
washed down the hill side and formed a subordinate Heposit. 
In some cases it has mingled with clay, and forms an excel- 
lent red chalk and mineral paint. 

This loo3e ore is known as " seed ore " among the furnace 
men who work it. ' 

The limestone in contact with the ore bed is often filled 
with cavities containing crystals of specular ore and pyrites, 
and much iron is diffused through the whole mass. 

The amount of ore existing ia this bed cannot of course be 
calculated with precision. It is safe, however, to estimate a 
continuous layer of 10 feet over 500 acres of ground, which 
would give us 27,225,000 tons of available ore, capable of 
yielding 13,612,500 tons of metalic iron. This bed of ore 
would, therefore, supply one furnace, producing 10 tons of 
iron per day, for 37,394 years, or ten furnaces of the same 
capacity for 3,739 years. It may^ therefore be regarded as 
inexhaustible. 

The chemical composition of the Iron Ridge ore is a mat- 
ter of great importance, and as several analyses had previ- 
ously been made which differed considerably on points of 
practical moment to the iron interest, I thought best to have 
a new examinotion. I therefore submitted this ore to Dr. 
Charles Jackson, of Boston, whose distinguished reputation 
both in this country and Europe, invests his results with au- 
thority wherever they may be read, and whose large experi- 
ence in the examination of iron ores, especially qualified him 
for the task. 

The specimens selected were from the ore as it was prepared 
for the furnace, and where all the][qualities of that kind of ore 
would be likely to present, and Dr. Jackson was requested to 
fipare neither pains nor expense in ascertaining the existence 
of any substances which would injure the quality of the irooa 
made from it. 
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The results here given in his report upon specimen No. 8, 
apply to the great mass of loose ore at the western extremity 
of the outcrop where the Northwestern Iron Oo. obtain their 
ore. 



State Assayeb's Ofbtoe, ) 
88, Somerset st., Boston, Dec 17, 1857. J 

Peof. K Dajboels, 

State Geologist to "Wisconsin, 

Deae Sir : — ^I have analyzed sample No. 8. of the iron ores 
you left with me, and have obtained the following result. 

It is an oolitic iron consisting of flattened grains, the sphe- 
roids having grains of quartz sand as nuclei. These grains 
are cemented together by a clayey like mass of fine ore. 

On chemical analysis, made with the utmost care, the fol- 
lowing results were obtain^ per cent.: 

8,750 
7,750 
0,640 
8,400 ^ 
1,400' 
0,560 
72,500—50.77 metallic iron. 



Water, 

Silica, 

Magnesia, • 

Alumina, . 

Oxide of Manganese, 

Lime, 

Peroxide of iron, 



100,000 
This ore was searched for phosphoric acid, sulphur and sul- 
phuric acid, arsenic and arsenious acid, but no trace of them 
can be discovered. The magnesia and the lime are combined, 
not with carbonic acid, but with silicic acid or silica. The 
alumina is combined with silex, forming with the above nam* 
ed silicates a clay, which is mixed with the iron ore. Oxide 
of manganese, in the proportions in this ore, is beneficial to 
the iroh, and improves the quality of bar iron made from it, 
/Ifiving it a good steel forming quality. 
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Prapdrly amalted, tiiis ore^ill make good pig and bar iron 

Yours, Chaxl£0 T. Jackson^ 

State Assajer. 



It will be seen by this analysis that Dr. Jackson failed to 
find phosphorus in this ore, though careful search was made 
for it. The ore has long been reported to contain that noxious 
substance, which was supposed to cause the brittleness seen 
in castings made from it, when cold. 

It is the opinion of Dr. Jackson that this brittleness is cans • 
ed by the silex which forms the nucleus of the grains of ore, 
and which, from its intricate combination, is not separated by 
the ordinary process of reduction. He recommends a mix- 
ture of calcareous ores, or a flux of lime, with careful experi- 
ments as to amount of materials. This peculiarity does not 
injure the ore for bar iron or steel, and its composition is em- 
inently favorable for those purposes. 

The location of this bed of ore is such as to make it the ba- 
sis of an extensive manufacture of iron. It is encircled in all 
directions by heavy hardwood timber, most of which will be 
tributary to the furnaces, furnishiug charcoal cheaply and 
abundantly for a long time to come. 

It is but 40 miles from Lake Michigan, with which it is con- 
nected by the Milwaukee & La Crosse R. R. This road runs 
directly through the ore bed, and furnishes means of trans- 
portation for the iron east or west, connecting with other lines 
at its termini and along its course. When the present stock 
of fuel shall be exhausted, coke from the coal beds of Illinois 
can be brought to the ore, or the ore carried to the coal at a 
trifling expense above the present cost of charcoal. 

All the materials that are required for fluxes, lime, sand 
and clay, are found in great abundance near the ore bed. 

The expense of mining the ore is trifling, not exceeding 
12 1-2 cents per ton. It requires no roasting, and yields its 
iron by the naiple application of hefft in its original atate^ 
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The Norihwestem Iron Oompanj hare a blast famace in 
operation at Mayyille, 4 1-2 miles from the ore bed. This lo- 
cality was selected on account of the water power, which 
they use in driving their blast and other machinery. 

They make a ton of pig iron from two and a quarter Urns 
of ore, allowing for all waste in manufacture. They have 
also an extensive foundry just completed, where they are 
making water and gas pipe, lamp posts, building fronts, and 
heavy castings generally, at prices which defy all competi- 
tion. They are able now to supply the home market with 
castings of the best quality made directiy from the ore. 

The product of their last blast was 8628 tons of pig iron^ 
They are preparing to erect extensive works at the ore bed 
as soon as the demand for iron shall justify it. 

There can be no reasonable doubt of the feasibility of man. 
nfacturing profitably, iron, nails and steel whenever capi- 
tal enough can be turned in this direction to sustain the ex- 
tensive works required for such a- purpose. 

The experiments thus far made, amount to nothing in de- 
termining the full value and capacity of this ore, and we are 
fully justified in placing it, when all its circumstances are con. 
ered, at the head of the iron deposits of the Northwest. 

In consequence of the failure of the first experiments at 
Iron Ilidge, this ore fell into disrepute, and is even now sup- 
posed to be worthless by many who are not familiar with the 
recent successful results. It should be remembered, however, 
that nearly all mines of iron and coal, are at first regarded as 
valueless. Every ore bod presents some new feature, and re- 
quires often patient and long-continued experiment to ascer- 
tain its true value, and the best mode of rendering it availa* 
ble. It is rare also to find an ore which is valuable for many 
uses, unless combined with other ores. 

Even the best Scotch pig is improved by a mixture with 
this iron. We may be quite certain, therefore, that as exper- 
iments shall be made with our ores, either by new eombfaia- 
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tions or modes of working, latent properties and values now 
unknown will be developed. 

The accompanying certificates from several of the princi- 
pal iron manufacturers of the west, are the best possible at- 
testations to the value of this deposit of ore. The North- 
western Company deserves great credit for the quiet, perse- 
vering manner in which it has proceeded in the development 
of this great fntcxest It is now realizing rich returns upon 
its heavy investments, and promises to be a most profitable 
concern to its stock holders. 



OmoAGO, Junell, 185T. 
lo the Northwestern Iron Company ^ Dodge Cb.^ Wisconsin: 

Gents: — ^Ihave used in my foundry here, and been ac- 
quainted with your pig iron, made in Wisconsin, nearly four 
years ; and can say Irom its peculiar solidity, and the smooth 
ness with which it runs, that no better pig iron can be pro. 
cured here for gas, steam or water pipes, lamp posts, etc. For 
machinery, I find by mixing with stronger irons, it improves 
the smoothness of the castings, and by its always running 
solid, prevents the loss of castings, which might occur with 
more open or parous irons. Yours respectfully, 

Fbank Letz. 



Chic/^ck), June 11, 1857. 
To the Norikwesiem Iron Company : 

Gents : — "We have used your iron made in Wisconsin, and 
can say that from the smoothness of the castings, and its solid- 
ity, we consider it a superior pig iron for the manufacture of 
all kinds of water, gas and steam pipe. 

For machinery purposes it requires an admixture of strong- 
er iron, giving the stronger iron solidity and smoothness of 
surface. Bespectfully yours, 

Stone, Booicbs. &; ''^Tris^j^^ 
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Milwaukee^ Jnne 12, 1857. 
To the Northwestern Iron Company: 

Qentb : — ^We have used your pig iron in our foundry in this 
city for nearly four years, and from our knowledge of its pe- 
culiar qualities, can recommend it as being a very durable and 
superior iron for building purposes, water, gas and steam 
pipes, lamp posts, etc. 

Per maclunery it requires an admixture of stronger iron, or 
scrap, but on account of its solidity, and the smoothness with 
which it runs, it improves the quality of stronger and even 
higher priced iron. 

Degksb & Seville. 



Milwaukee, June 9, 1857. 
To the Northwestern Iron Company: 

Gents : — ^We have used your pig iron some four years, and 
from the smoothness of the castings made from it, and its so- 
lidity^ which is peculiar to your iron, we consider it the best 
article that comes to this market for house building purposes, 
and more especially for gas, water and steam pipes. 

For machinery purposes, when mixed with stronger iron, it 
gives solidity and smoothness, and improves the same, al- 
though too weak to use alone for this purpose. 

A. J. Langwobthy. 



OsHKosH, June 8, 1857. 

J. 

This is to certify that, we have used the pig iron manufac- 
tured by the N. "W. Iron Co., for three years, and by mixing 
1-3 H. R.iron, 1-3 Scotch and 1-3 Wisconsin, it makes an ex- 
cellent machinery ir^n. But for building purposes, or for gas 
steam and water pipe, the Wisconsin iron manufactured by 
&e N. W. Iron do.-, used without any admixture of other 
iroz2^^ cannot be excelled by any iron that comes to this mar. 
ket Powers, Rogebs & Co. 
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Fond du Lao, June 8, 1857. 
lb the Northwestern Iron Co,, Dodge Co.,, Wis.: 

Gents : — ^We have been using your iron for four years, and 
find by mixing 1-3 Rossee, and 1-3 strong scrap iron, it makes 
excellent machinery. Ko better mixture of iron can be pro- 
cured in this market* 

On account of its solidity and the smoothness of its surface, 
it is the best quality we know of for building, castings, and 
especially for gas, water and steam pipe, requiring no admix- 
ture with other irons for those last purposes. 

"WlLBBB, PeAOOOK & Co. 

I have just received the following letter from the Hon. 
Byron Kilbourn, HBuperintendent of the Milwaukee A La 
Orosse B. B. The analyi^eB made by Dr. Ohilton agree in the 
main with those of Dr. Jackson, but they are less complet e 

ANALYSIS BY DR. JAS. B. OHiLTON. 

1^^ Hard or Natuurod Ore — Iron Bidge. 

Peroxide of iron, . . . 77.4:0 — ^iron 54.18 

Silica, 9.U 

Alumina, ...... 2.26 

Lime, 6.72 

Magnesia, 0.41 

Water — with loss, . . 4.10 

100 

2^ Seed Ore — Or Disintegrated Ore. 

Peroxide of iron, .... 73.25— 4ron 65^7. 

Silica, 6.18 

Alumina, . ... . . 2.49 

Lime, . . . . • . 6.81 

Magnesia, ..;.'. 0,14 

Water — with loss, . . . 6.13 

100 

Milwaukee, January 6, '5S 

E. Daniels, Esq., State Geolooist, 

Deae Sib : — ^Tours of 2d inst has been duly received. 

Above I hand you the result of analysis by Chilton, in which 

you find neither sulphur, phosphorus .nor Manganese. The 

two first I re^^uested him particularly jto look for. 
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I had seyeral experiments made by puddling, and nniform- 
ly with excellent resnlts. Whatever substance it is that pro- 
duces cold shortness in the ^pig or cast Iron, seems to be ex- 
pelled by the process of puddling, as in every instance we 
have obtained a first class of wrought iron, without any in- 
termixture of other ores. For railroad iron it is of the first 
class, and can be produced cheaper at that locality, as I be' 
lieve, than at any other place in the XT. S. This is in conse- 
quence of the great ease with which the ore is procured, being 
at a nearly nominal cost, and the vicinity of a finely settled 
and productive agricultural region, in which supplies of eve- 
ry kind are to be procured with facility. 

, I will send you a piece of the bar iron made from the 
Mayville pig at Fall's village, Salsbury Co., by the first op- 
portunity that offers. Yours very truly, 

Btbon EnjBouBxr. 



IBON OSE OF HABTFOSD, WASHTNGTOIf CO., Aim OF DEPBRB, 

BEOWN 00. 

At Hartford, 14 miles south-east of Iron Eidge, a bed of 
ore occurs, having the same physical character and geologi- 
cal position as that just described. 

The country between these two points is covered with drift 
and it is impossible to ascertain whether this is a distinct de- 
posit, or connected with that at the former place. It is pro- 
bably a distinct bed, as the Iron Bidge ore thins rapidly east- 
ward. This bed attains a thickness of 6 or 7 feet, and is 
found near the surface in the valley of the stream. It has 
been struck in digging wells, which have been sunk into if on 
the town plat, where it occurs at a depth of from 15 to 20 
feet from the surface. The bed is not as thick here as at Iron 
Bidge, and has a less horizontal extent. It is generally covered 
by the limestone, and very rarely decomposed. Its chemical 
composition is undoubtedly very similar to that of Iron 
Bidge. 

The same ore is found again 80 miles K. N-E.* of Iron 
Midge, ia the town of Depere, abont 4 miles east of the vil- 



lage, and about 7 miles south-east of Qreon Bay. It occurs 
on the western face of the ledge, which extends along the Fox 
River and Green Bay, nearly parallel with their vallies. 

This ledge is formed by the outcropping edges of the Clin- 
ton and Niagara limestones,and at its base, generally conceal- 
ed beneath the rubbishy the shales of the Hudson River group 
are fonnd. 

At this point a spring brook pours its waters, forming a cas- 
cade whose rare beauty rivals even the famed Falls of Min- 
nehaha. The falling water has excavated the underlying 
rocks, and exposed a clean section, including the upper por- 
tions of the shale so generally concealed, and revealing be- 
tween it and the limestone a bed of lenticular ore 6 1-2 feet 
in thickness. It presents an occasional outcrop as we trace it 
along the base of the escarpment for about 200 rods, and is 
not seen ^gain, as the slope is deeply covered. 

It is identical in age, composition and structure with the 
Iron Ridge and Hartford ores, but the shale seems to be more 
mixed with the ore than, at those places. 

Its position in respect to water transportation is very favor- 
able, and as the whole region is covered with forests of hard 
timber as yet scarcely touched by the woodman's axe, fuel can 
be easily supplied. It is only 4 miles from a steamboat land* 
ing, and its products can be cheaply transported to any west- 
em market. The land on which it occurs is mainly owned by 
Hon.James Howe, of Green Bay, and D. M. Loy, Esq*, Depere- 

Traces of the same ore are also seen along the ledge north- 
east of Green Bay, but no considerable deposit occurs. 

IRON OBE8 OF BLA.OK BIVEB FALLS. 

The ores of this region have hitherto remained almost en- 
tirely unnoticed, although their great value justified a much 
earlier exploration. 

They were first discovered by Mr. Spaulding, one of the 
proprietors of the town, while connected with the Government 
Borveys. They are mentioned by Dr. Shumard^ t\^.^ ^^'^\s5l- 
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pljshed palaeontologist, of the Missouri G^logical Sarvey, in 
Owen's report of 1851. 

The Geology of this portion ot the Black River Valley pre- 
sents many points of interest both scientific and economical. 
The Potsdam sandstone is the prerailing rock, giving 6ri^ 
to the sandy soil which covers the surface everywhere except 
on the hillsides or in the lowest valleys, where patches of 
clayey soil occur. The surface is generally level or gently 
rolling, but occasionally the outliers of the sandstone rise in 
castellated c\i& and towers of great beauty. These are usual- 
ly the culminating points of the relief and from their to|ts 
magnificent views of the surrounding country can be obtained. 
At a lower level rounded hills are seen composed of the softer 
beds of sandstone, or of the primary slates which underlie 
fhem. 

The Potsdam sandstone contains fewer calcareous bands 
here than farther east, and is generally soft and crumbling. 
The configuration ot the country is due to the erosion of the 
sandstone, which cnce stretched across the broad valleys, as 
high as the loftiest outliers which now remain to mark tbe 
ancient limits of this formation. 

Occasional fossiliferous beds occur, one at the base of the 
sandstone, £lled with dim casts of large crustaceans, others at 
higher levels with lingula prima and lingula antiqua, often 
so abundant as to compose half the bulk of the layers in which 
they are found. The decomposition of these shells has had a 
very important influence upon the soil, redeeming it in great 
measure from the sterility which is so common where sand 
predominates. Immediately beneath the sandstone and occa- 
sionally rising through it in rounded hills from 100 to 200 feet 
high we find the azoic and igneous rocks. The former con- 
sist of chloritic, micaceous and argillaceous slates ; the. latter 
gf granite, trap and sienite. 

The sandstone ^ves no evidence of disturbance or meta- 
jQorpbism by heat| but reposes upon the upturned edges of 
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the Blates or rounded summits of igneous rocks, with onlj 
such slight dips as would naturall7 result from deposition on 
an uneven surface. In its lower beds near.the line of junc- 
tion it often contains waterworn fragments of these rocks mix- 
ed with pebbles of quartz. The slates and igneous rocks are 
seen only at comparatively low levels where they have been 
uncovered by the removal of the sandstone. The igneous 
rocks are entirely confined to the banks and bed of the river. 
Very fine sectioms of the junction of these rocks with the over- 
lying sandstone are exhibited along the river. 

The iron ore is associated with the chloritic and micaceous 
slates of the azoic rocks. It occurs in the isolated ridges or 
mounds formed by these rocks, and is encountered occasion- 
ally over the space of a township. The most important de- 
posit however is located on sections 10 and 11, township 21 
north, range 4 west^ about two miles above the village of 
Black River Falls. In descending the river we first meet 
with this ore, about 50 rods below the mouth of Allen's creek, 
on the west bank»^ ¥he slates here rise from the waters edge 
and present a clean exposure of ^bout 18 feet dipping S, W. 
45®. They are very soft and fissile and exhibit a curved la- 
mipation. The upper portion of the slope is concealed by 
debris but the surface is covered with fragments of ore and 
white quartz and a brecciated conglomerate of sand, ore and 
slate. Sixty feet above the water the sandstone is seen form- 
ing the top of the bluff. This exposure extends about 15 rods 
and is then covered for a short distance but soon enaerges 
again and rises in a bold cliff 60 feet above the river. It con- 
tains here bands of hard massive hematitic ore, from 6 to 40 
feet .wide. The slates are divided by smooth joints into large 
angular blocks, and the same joints pass uninteTruptedly 
through the ore, which partakes also of the slaty cleavage. 
It has often aligniform structure, occasionally so distinct as to 
resemble perf^tly piecea of fossil wood. *Quartz is sometimes 
found combined with it in alternate layers, giving it a baud- 
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ed appearance. It is nsnally massiye, having a sub'concfioid- 
al fracture, dark grey color tinged with red, Bnb>metallic lus- 
tre, and sometimes magnetic. Veins of red ochre resulting from 
decomposition are common. From this point the slates and 
ore sink rapidly towards the south-east, and 40 rods below 
just emerge from the water. Here they seem to cross tlie riv- 
er as they occur on the opposite side, presenting nearly the 
appearance before described. 

The ore has been mined here in the edge of a low bluff on 
the N. E. qr. of the S. W. qr. of sec. 11, about 65 feet above 
the river. It is here a mixture of red and brown hematite 
with numerous nests and seams of ochre, often banded and 
uniform and at its junction with the slates very siliceous. 

It is bounded on the north by very fissile chlorite slate 
which seems to shade off gradually into the ore. The open- 
ing inade in the bank displays the connection of the slate 
and ore very clearly. They both dip conformably 65®, in a 
direction nearly E. S. E., and are intersected by joints and 
cleavage planes similar to those on the fth«r side of -the river. 
The surface is covered with ore for about 40 rods south of 
this opening but no clean exposure occurs. 

After passing over a space of a few rods covered with drift, 
and destitute of ore, we strike a heavy deposit of black oxide 
highly magnetic. This deposit rises southward and has been 
quarried for the furnace, so as to present a clean exposure 45 
feet high fronting the river, showing a dip of 75® 8. E. No 
rock is seen in connection with the ore here, but it has the 
general dip of the slates which have no doubt decayed and 
left it alone. It is mixed with veins and nests of quartz, 
which separate from it by burning. By this last process it 
seems to lose its magnetism also. 

From this point the ground rises rapidly about 40 rods 
south, till it culmijiates in a large hill known as Tilden's 
Jfound, 180 feet above the river. The base dT this hilVis oc- 
eapied by chlorite slate, but the upper portions are covered 
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with ore. South of this place no slate or ore is seen but about 
12 rods from the base of Tilden's Mound S. W.j in the bed of 
the river occurs a low mound of greenstone trap rising 5 
feet above the water, and a few rods farther west are two 
small islands of the same rock, which are seen in the accom- 
panying section. It is a very heavy, fine grained greenstone, 
highly ferruginous, and divided by joints into angular blocks 
and tabular masses. Its proximity to the ore may perhaps 
have some connection with the magnetic conditiou, which this 
portion of the deposit has assumed. West of these trap is- 
lands about IS rods, a light colored reddish sienite, composed 
of red feldspar and green hornblende, rises 12 feet above the 
water and forms the lowQr portion of the river bank. This 
rock extends with occasional interruptions 8 miles below^ 
gometimes rising 50 or 60 feet above, and again sinking be- 
neath the water. At the falls it extends across the river and 
forms a natural dam^ to which is due the splendid water-power 
wMch constitutes the principal interest of the town. At the 
Falls it is intersected by veins of quartz, in which are occa- 
sionally found minute particles of sulphu!ret of copper. 

Small veins of specular iron ore are seen also, often trace- 
able for 20 or 30 rods, accompanied by -ight colored quarta. 
the sienite is last seen near Ledyard's mills where a soft, de- 
composing gneiss or stratiform granite rises 12 feet above the 
river. 

The texture and hardness ot this rock are very irregula?. 
It contains seams of quartz which are left by the decomposi- 
tion of the feldspar and mica, and also scattered specs of cop- 
per pyrites. Its dip is about 65^. The lines of stratification 
are curved near the edges as if bent down by some great 
weight resting upon them. 

Above this rock, and resting almost horizontally upon its 
upturned edges, is the Potsdam sandstone. .The lower layer 
is a band of conglomerate with micaceous sandstone, suc- 
ceeded by a thin seam of micaceous shale, and this again by 
coarse sandstone, which rises to the top of tibi^ V^^x2i^. 
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The upper portion of the gniess has often decomposed, and 
in some instances its constituent elements have been recom- 
posed, and have formed a rock beneath the pressure of the 
sandstone, more enduring than that from which it originated. 
The product of this chemical change seems to be a sort of 
consolidated kaolin containing mica, and perhaps chlorite, 
which it resembles in softness and greasy feel. It cuts read- 
ily with a knife, and when polished and wet, presents a beau- 
tiful mottled surface, caused by a light colored mineral like 
feldspar, semi-crystalizcd upon a ground of green and gray. 

Some fine blocks have been cut from it, but the rock is 
probably too limited and fragmentary to be of any commer- 
cial value. 

This gneiss continues above the river for about a mile be- 
low Ledyard's, where it passes beneath the sandstone a short 
distance above Shepherd's mill. At this mill a small island 
of sandstone occurs, composed of the coarse grits which lie 
just above the granite. The upper layers are filled with casts 
of very large trilobites, and on a smooth surface of the sand- 
stone, beneath a seam of shale, the tracks of these animals 
are seen marked by two rows of double impressions parallel 
with each other. T3ie position of these remains and tracks 
cannot be far from the base of the lower Silurian, still it is 
quite possible that the igneous and azoic rocks on which these 
sandstones rest were hills in the ocean of the Potsdam period, 
and that older beds have been deposited in its valleys. I 
have made this extended notice of the geological association 
of the Black Biver ores on account of their peculiar and un- 
usual interest 

The accompanying section from the iron works through the 

ore at Tilden's Mound, and across Black Eiver, will exhibit 

clearly, itd connection with the rocks. 

The following analysis by Dr. Jackson, made with great 
care indicates the quality of these ores : 
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Ist Bed Oxide of Iron in Ugniform masses. 
Water, .... 1.50 



Silica, 

Ojdde of Manganese, 
Peroxide of iron, 
Loss, . 



26.75 
8.65 

67.50—4:7.27 metallic iron. 
60 



100.00 



2d, Specular and Moffnetic Iron ore. 
This specimen was analyzed only for iron. It yielded : 






• Trap. 
rtk. Length of Scetloa ffu Jl^^ 
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The upper portion of the gniess has often decomposed, and 
in some instances its constituent elements have been recom- 
posed, and have formed a rock beneath the pressure of the 
sandstone, more enduring than that from which it originated. 
The product of this chemical change seems to be a sort of 
consolidated kaolin containing mica, and perhaps chlorite, 
which it resembles in softness and greasy feel. It cuts read- 
ily with a knife, and when polished and wet, presents a beau- 
tiful mottled surface, caused by a light colored mineral like 
feldspar, semi-crystalizcd upon a ground of green and gray. 

Some fine blocks have been cut from it, but the rock is 
probably too limited and fragmentary to be of any commer- 



i 



» • ■ . . , -V 



29 

let. Bed Oxide of Iron in Ugniform masses. 
Water, .... 1.50 



Silica, 

Oxide of Manganese, 
Peroxide of iron, 
Loss, . 



26.75 
8.65 

67.50—47.27 metallic iron. 
60 



100.00 

2d, Specular and Magnetic Iron ore. 

This specimen was analyzed only for iron. It yielded : 

Silex, ..... 36 

Peroxide of iron, ... 64 

"It therefore contains 44.82 per cent, of metallic iron. It 
ia a good ore to smelt with calciferous ores, or with rich hem- 
etites. Alone it will require a large proportion of lime for a 
flux. 

Oxide of manganese in the proportion found in these ores 
is beneficial, and improves the quality of bar iron made from 
them. Properly smelted, these ores will make good pig and 
bar iron." 

These ores are very accessible and can be cheaply mined. 
They are located within 4 miles of flatboat navigation t«> the 
Mississippi, and on the line of the Land Grant Branch of the 
La Crosse Kailroad. 

Though the region around is mainly occupied by pine tim- 
ber, bands of hard wood occur which will furnish a consid- 
erable supply of charcoal. It will not, however, be sufficient 
lor an extensive an'd permanent manufacture, as iron* cannot 
be made profitably with pine charcoal in this country. Some 
other supply of fuel must be sought for permanent uses, and 
the cheapest and most reliable will no doubt be found in the 
coal seams of northern Illinois, with which it would be well 
to secure an early connection. This can readily be done 
through the Mississippi River to Dubuque, and thence by the 
Illinois Central Kailroad, and thus an iiiexha\v&ti\A.<^ ^x£^^^ ^^ 
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fuel secured, with an outlay very much less than required hj 
the purchase of timbered lands, or the transportation of char- 
coal. 

An enterprising Gterman Company have recently erected 
a blast furnace, driven by water, on the east bank of the 
river. They mix the red oxide and magnetic ores, and flux 
with lime. 

They have attempted to use hearths from the Potsdam 
sandstone of the neighborhood, but have failed to make them 
work, on account of the lime which they contain. 

They have also burnt out a hearth from Amherst, Ohio. 
In consequence of these failures they have not yet made much 
iron, but the results are so far highly satisfactory. 

. From their experiments the following facts are ascertained : 
Two tops of the ore will yield one ton of pig iron ; cost of 
mining, $1,50 per ton, including delivery at farnace ; twenty 
per cent, of lime required to flux the ore. 

An approximate estimate of the amount of ore at this point 
will be entirely safe at the following figures : 

West bank of the river, on land owned by Darrow and 
Ourts, 15,000,000 tons; east bank of the river; 28,000,000 
tons, including the Iron Company's location and Tilden's 
Mound, giving an aggregate of 43,000,000 tons of available 
ore. 

Other deposits exist in the vicinity, which a ill no doubt be 
valuable in time, but which are less favorably located for 
present working. 

This locality is well worth the attention of iron masters and 
capitalists, on account of the accessibility and superior qual- 
ity of it3 ores. 

It is also a good agricultural region, and lands may be ob- 
tained very cheaply for farming purposes. The soil, though 
less durable than in some localities, is warm, quick and easily 
worked, and the adjacent pineries furnish an excellent mar- 
ket for the products of the farm. 
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BBOWN HEMATTTfl OF IBOlirrON, SAUK COUNTY. 

This ore is located in the town of Marston, on sections 9 
and 10, town 18, range 2, east. Its geological position is in 
the Potsdam sandstone, which occupies most of the surround- 
ing country, capped on the highest points by limestone, (lower 
magnesian limestone.) 

The ore presents itself on the oast bank of Tower's creek, 
and extends from the brow of the hill down its slope, and 
some little distance into the valley. The surface is covered 
with fragments over about ten acres, generally small, but 
sometimes attaining a ton's weight. 

Several shafts have been sunk througl^the ore on the hill- 
side to the depth of 10 to 20 feet. It was found extending 
to that depth, mixed with fragments of sandstone and flints, 
but no rock in place has been found yet in excavating. Large 
masses of sandstone lie upon the surface, in the fissures and 
cavities of which veins of fibrous hematite occur ; also frag- 
ments of very pure white horastone similarly mineralized. 

No clean section can be obtained here, as the entire slope 
is covered with loose material. It is therefore impossible to 
state the precise form or extent of this body of ore. On the 
surface it extends about 60 rods east and west, and SO rods in 
width. 

^e valley of Tower's creek in which it occurs has been 
worn out of the sandstone, which rises on either side over 800 
feet, and is capped by limestone on the west. 

The ore was no doubt formed in the sandstone previous to 
the wearing down of the valley, and by the removal of the 
rock in which it was once contained, has been left scattered 
upon the surface, or mingled with its rubbish. 

No marks of volcanic action are seen in the vicinity. The 
strata of the sandstone are undisturbed, generally soft and 
crumbling, but furnishing some layers hard enough for good 
building material 
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Some very fossiliferous bands occur, filled mainly with 
trilobites, rarely however well preserved. 

The specimens collected for analyses were not forwarded 
to me in time, and I cannot therefore present in this report 
the composition of the ore. 

It is, however, clearly a hydrated brown oxide, quite pure, 
generally massive, but frequently stalactite and mamillary, 
often assuming beautiful imitative forms. In the seams it is 
fibrous, and sometimes banded. It occasionally contains 
small pebbles of quartz, intimately mixed with the ore like a 
conglomerate. 

It will yield 45 per cent of metallic iron. It is safe to esti- 
mate its amount as equal to a solid bed 5 feet thick over 10 
acres, which wo aid give us 272,500 tons of we. 

The country around is heavily timbered, and lime and oth- 
er material needed in a furnace convenient 

Jonas Tower, Esq., an ironmaster of large experience and 
great practical skill, has erected a small blast furnace, capa- 
ble of producing about 8 tons of iron per day, and intends to 
manufacture stoves, castings, etc., on the spot. The amount 
of ore is of course too small for an extensive or permanent 
business, but will do well to supply the local demand. 

I observed a similar ore in the same geological position, in 
the tunnel west of Tomah, on the La Crosse Railroad. The 
topoi the hill above the tunnel is covered with fragments, 
which occur also occasionally in the dirt thrown out of the'^ex- 
cavation. Largo fragments of white homstone, intersected 
by small seams filled with black hematite, are common from 
Qarrisonville, on the Baraboo, westward and northward as far 
as Black Kiver. They are also frequently met with, east of the 
Wisconsin as far as Lake Mills, Jefferson county. 



SPJSOUUJR Mm> TITANIFBBOUS IKON 01* BABABOa 

« 

ThQ lower part of the Baraboo valley is one el tbe most 
intereaiing portions of the State. In variety and pidnresque 
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beauty of scenery, it cannot be surpassed in the west. The 
Potsdam sandstone has here been violently disturbed, and in 
some cases changed, from a soft crumbling state into a very 
hard quartzite, usually of a red color, but often grey or band- 
ed with red and white. Ranges of this quartzite extend of- 
ten several miles, and form lofty hills with preciptious es- 
carpments. The high bluffs of the Baraboo at the Narrows, 
at Spirit Lake, and at Garrison ville, are mainly composed of 
quartzite. 

At the latter place, just back of Mrs. Garrison's house, the 
quartzite forms the top of the bluff", while at the base, the 
sandstone seems only slightly changed, and furnishes a build- 
ing material of excellent quality. 

On the opposite bank of the river the rock is unchanged, 
but a band of limestone occurs in it so pure and extensive as 
to be quarried and burnt for lime. This is located on land 
owned by Mr. Eiky, and is the only instance of the discovery 
of good lime in the Potsdam sandstone of this State. 

The quartzite is magnificently developed at Spirit Lake, 
where it rises 600 feet above the water, in almost perpendicu- 
lar cliffs, whose lower portions are concealed by huge masses 
which have fallen down from above. 

Veins of milky quartz, sometimes containing geodes lined 
with fine crystals, traverse the quartzite in many localities, 
without any constancy of direction* Associated with these 
are also veins of specular and titaniferous iron ore. 

This ore is very irregularly distributed, but follows the 
general course of the quartz in its passage through the rocks. 
It is not, howJBver, confined immediately to the vein but iso- 
lated bunches of it occur in the quartzite adjacent to the vein. 

It is usually made up of thin laminae, slightly waved and 
cleaving readily apart The planes of lammation intersect 
each other in all directions, giving to the mass an appearance 
like some of our lead ones. 

It is very brittle, slightly magnaiic and has a bialliant sab- 
metallic luster and lead grey color. No perfeirt cr^tals^Ki^'^s^ 
but crystalline feces are occasifiuaWa o>a^^x^t^^* 
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I have examined these veins with considerable care but 
have been unable to discover the ore in sufficient quantity to 
be of value. It was supposed ,by some to contain silver and 
analyses were reported to have been made which discovered 
a large per centage of that metal. I therefore submitted it 
to analysis, and it proves to be a specular and titaniferous 
iron ore, containing some tungsten.' 

This mineral is usually associated with igneous rocks, and 
volcanic emanations, and may have been introduced by the 
same agencies, which have vitrified and upheaved the sand- 
stones of the Baraboo. 



The region in which it occurs deserves a careful and minute 
study, which it will be my aim to give it at an early period. 

The ores that I have described include all those of any con- 
siderable value yet discovered in the acoessible portions of 
the State. 

From specimens brought to me and informatirn gathered 
from reliable sources, I have reason to believe that large and 
valuable beds of ore exist in the unsettled districts of the 

North. 

These deposits are valueless now on account of their dis- 
tance from navigable waters, or other modes of transportation. 

This region is now about to be opened by the Chicago 
Fond du Lac and Lake Superior R. E., and the means will 
thus be furnished for bringing the resources of this hitherto 
neglected and almost unknown country within reach. 

A thorough exploration of the Western portion of the State 
will be the first work of the survey next season. 



MAKUFACTERE OF IRON IN WISCONSIN* 

It has been shown that we have an abundance of good ores 
capable of being cheaply mined, reduced, and transported. 

It IB proper now to consider to what extent these ores can 
be profitably used in t\io m«aTv&cl\a^ oiVraivBLour State. 
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The question fairlj stated is this : Can iron be made from 
these ores, on the ground, as cheaply as iron of the same qual- 
ity can be imported from those mines, which now mainly 
supply our market, 

A comparison of the cost of making iron here, and the cost 
of imported iron, will enable us to leach a conclusion not far 
from the truth in prosecuting this enquiry. 

Unfortunately, however, the elements of such a comparison 
are deficient on our side, as the production of iron thus far 
has been confined to a single furnace which has only been in 
operation a short period and devoted wholly until recently 
to pig' metal. Still enough has been done to indicate the 
feasibility of a large home production, when our iron works 
shall have become fully established. The following estimates 
will show what can be done here in producing pig iron. 

Estimate of the cost of producing a ton of pig iron from the 
Iron Eidge ore : 

2 1-4: tons of ore at 75 cts per ton. 

150 bushels of charcoal at 5 cts. per bushel. 

Fluxes if used. 

Labor. 

Carting iron to R. R. dept. 

Management, Interest on capital, &c. 

$15 70 

Cost of producing a ton of iron from Black River ore : 
2.1-2 tons of ore at furnace. $1 50 

170 bushels of charcoal 8 60 

Fluxes. 4 00 

Labor. 4 00 

Cartage to flat boat per ton. 50 

Management, Interest on capital, &c. 1 00 



$1 70 


7 60 


1 00 


4 00 


50 


1 00 



Total. . $19 60 

The cost of iron at Black River is increased nearly $4 ^t 
ton Q ver tliat of Iron Bidge, by the expexva^ oS ^\£l<r^ ioft ^^ocs^ 



and also of fuel. A considerable redaction in these items 
will take place when the railroad commnnication is perfected 
to that point As to the local market, its inland position will 
afford it a protection qnite eqaal to this increased cost. 

These estimates will not yarj much fi*om fixe actual resnlts, 
though in some minor particulars they may be found incor- 
rect, as the cost of labor, fuel, <&c. is subject to jBluctuation. 

The following figures show the cost of making pig iron in 
those districts where it can be produced most cheaply at 
present, and which consequently control the market : 

Scotland, (scotch pig.) per ton. $12 50 

England and Wales. " 18 76 

New York. « 18 50 

Ohio. « 18 00 

Pennsylvania. " 16 00 

To these prices we must add transportation and duty to the 
foreign iron, and transportation to the American iron. 

The former at present quotations, are selling at 28 to 35 per 
ton and the latter, about 30 to 33. As prices are now ruinously 
low, we may safely take these figures in our comparison. 
According to these prices we have an advantage of from $10 
to $18 per ton, over any other furnaces whose products are 
sent to our market. 

An expenditure of $10 per ton more * than the cost of 
pig iron, turns the ore iato castings of every description, with- 
out the expense of smelting. 

The manuiacture of bar iron has xiot been attempted as yet 
in our State, and the impression seems very general that we 
.must always import it from abroad. It is difficult to find any 
support for this conclusion. The capacity of our ores to pro- 
duce good bar iron and steel is undoubted, and there is nothing 
in the nature of things to prevent their being used for these 
,purpo6es,except the want of capital and skill,to bring out thier 

latent value. 

lie making of bar iron is neither so intricate nor so ezpen- 
isiVe a business as to te mouo^\TBft^/"'^^%3fi»3^^ 
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sed remarks from '^ Overmans Treatise upon the Manufacture 
of Irou" will enable those not practically familiar with this 
subject to judge for themselves, as to the practicability. of es- 
tablishing this branch of iron manufacture. 

" Pig or crude iron is converted into wrought or bar iron 
by refining, forging, or drawing. 

Considerable wrought iron is also manufactured flirectly 
from the ore. 

The difference in the quality of wrought iron consists main- 
ly in its different degrees of ductility and malleability. Good 
wrought iron is nearly pure iron with a mechanical admixture 
of cinder. In most kinds of commercial iron we find from 
one quarter to one half per cent, of carbon, more or less sul- 
phur, silicon or silex, phosphorus, manganese, and in all 
Swedish iron, more or less arsenic. 

The nature of wrought iron is seen by examing the operation 
of puddling. In melting crude iron in a puddling furnace it 
comes in contact with cinder, containing oxides of iron man- 
ganese. In mixing the fluid or semi-fluid iron with this cin- 
der, it will cause the oxidation of such substances as are more 
easily oxidized thaa iron, which of course diminishes the 
fusibility of the metal. 

Constant work and mixing cinders with it prevents the 
formation of large crystals, and the metal crystalizes and ad" 
heres by cohesion in small particles, forming a soft spongy 
mass. The large pores in this mass are filled or covered with 
a coating of cinder, and when compressed by squeezing or 
otherwise, form a mixture of iron and cind^. 

In drawing or stretching such a condensed mass, the crystals 
are elongated, form threads, and these together with the oxidi- 
zed matter which keeps them apart form the fibre of the iron. 
We thus see that the fibre is the result of a paifticular form of 
metal, and may be produced with very impure iron, which 
notwithstanding its impurity, may be vwy strong. 

Strength depends upon the fineness of the fibre. In many 
parts of the United States wrought iron is manufactured di- 
recly from the ore in bloomery fires. 
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Large quantities of iron are made in this manner in New 
England, New York, Pennsylvania, New Jersey, Michigan 
and other States. 

A small capital only is required to work these forges, and 
where ore is cheap they are profitable. The quality of the ore 
determines in a great measure both the quantity and quality 
of the iron. Only rich ores can be used with success. A 
large bloomery will make about 2000 pounds of iron daily, at 
a cost of about $35 per ton. This article is generally purer 
than puddled iron and very suitable for small iron. This 
mode of manufacturing is sometimes called the Catalan 
method. 

All experience however has shown that first rate pure and 
uniform iron cannot be made directly from the ore nor from 
hot blast iron in competition with the foreign prices. The 
iron most In demand and for which best prices are obtained 
is wire iron, steel iron, and iron for the use of hardware man- 
ufacturers. 

The cost of making iron of course varies very much, and 
the following estimates are only applicable in a general sense. 

Ore is obtained in some localities at 75 cents a ton of 2240 
lbs., in others it costs $4:, aiid even higher prices are paid. 

Hematites and all hydratcd oxides work cheapest in the 
furnace. The ease of melting one kind of ore so much exceeds 
that of others, that a very marked dijfference in price is no 
objection to using the most e :pensive kind. Some furnaces 
in New England pay as high as $10 per ton for ore, but it is 
not uncommon to see suflScient ore for a ton ot iron brought 
to the furnace for $1. 

The amount of flux (which in most cases is limestone) varies 
from 1-2 to 1 1-2 tons to a ton of iron, and is furnished at from 
60 cts. to $5 according to location. Fuel diflfers much in 
price and quality. From 130 to 200 bushels of charcoal are 
required to smelt the ore for a ton of iron, the price of which 
ranges from 5 to 8 cents per buushel. One ton and three 
quarterB to two tons of aal^adl^) ^\i^^^t the same purpose. 
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In case raw bitumunous coal is used an amount equal to 
that of anthracite is required ; and as this coal may be obtain- 
ed very cheaply in some of the Western States, the advanta- 
ges of thaL region fdV manufacturing iron are very obvious. 
An equal amount of coke to anthracite is required per ton. 
Smelting a ton of coke iron, where the coking is included, 
costs $3 to $4: per ton. Iron may be refined in a run out fire 
with a loss of 8 to 10 per cent, the use of half a ton of coke 
60 Dushels of charcoal, and at an expense of $1,00 for labor, 
and $1,00 for general expense. Puddling is done from 
$3,00 to $4,50 for labor per ton of iron, with a waste of 3 15 
per cent, and consumption of 1400 pound of coal. When 
the balls are hammered, the hammer man receives $1,00 per 
ton. Drawing of the blooms into rough bars costs about 40 

cents a ton. 

« 

In re-heating, from 3 to 10 per cent, of iron is burned, 400 
pounds to one-half ton of coal used, and 50 cents to $1,00 
in wages is paid to famace men. The drawing at thS rollers 
costs in wages about $1,00 lor heavy bar, $2,00 for common 
bar, and $5,00 for small iron. The general expenses in a roll- 
ing mill are high, because of the extensive machinery, heavy 
capital, and vicissitudes of trade. It may not be too high if 
we assume $6,00 as an average expense per ton of bar iron. 

The expense of rolled sheet iron can hardly be estimated cor- 
rectly, but $10,00 per 'ton for fuel and wages may be near 
the amount. The amount of iron produced in the United 
States is estimated at about 800,000 tons per annum. The 
labor of 250,000 persons is required to manufacfure it. The 
consumption of iron is 1,100,000 tons annually,— 300,000 tons 
of which are imported from Europe. One-third of all the 
iron manufactured in the United States, comes from Pennsyl- 
vania, whose furnaces are capable of yielding 600,000 tons 
per annum. 

From thp above remarks it will not be difficult to calculate, 
nearly, the cost and conditions of making iron, at any given 
locality. Let us now examine the* prices of bar and rolled 
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iron with which our farnaces and forges must compete. The 
present New York quotations are as follows : 
English bar, - - - - $ 55 to $70 per ton. 
American rolled, - - - 60 62*" " 
Swedes iron, - - - - 100 " " 

Railroad iron, - . - - 65 " " 

About $12 per ton must be added to these prices, for trans- 
portation to our market. 

The following table exhibits the prices of English bar iron 
during 7 years, from *43 to '50. They were prepared by the 
U. S. Treasury Department : 



1848, - ■ 


• - $57,45 


1847, - 


- - $66,17 


1844, . ■ 


63,12 


1848, - 


- - 66,83 


1845, - - 


68,05 


1849, - 


- - 44,57 


1846, - - 


74,76 


1850, - 


- ■■ 43,12 



This table covers a period during which iron was lower, 
than ever known before or since, and we may safely calculate 
its average as expressing the full extent of competition, 
which the American manufacturer must encounter. 

The price of railroad iron ranges from $50 to $80 per ton^ 
in New York. It is mostly brought from England and is 
usually made of an inferior iron. Considerable railroad 
iron has been made of late in New Jersey and Pennsylvania. 
A very general opinion seems to have obtained, that the man- 
ufacture was very complicated and dSfflcult. This opinion is 
without foundation. Mr. Overman remarks that " the mak- 
ing of rails may be considered the most pleasant and easy 
branch of iron manufacture." 

There is no good reason why every mile of western rail- 
way should not be laid with Wisconsin iron. 

Upon the home manufacture of railroad iron I am glad to 
be able to quote such authority as that of James Buchanan, 
the present Chief Magistrate of the United States. The fol- 
lowing remarks were made by Mr. Buchanan, on the floor of 
the IT. S. Senate, in 18441 : 

^'jRfliJroad iron is nol to \>^ ^oiiiwwided with artides of 
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trade. It comes in to forr:i the material of onr highways, 
stretching oyer thousands of mites, and to be lengthened still 
more from year to year; not simply to be constructed' on ce> 
but to be renewed from time to time. 

"It is not more possible for any country to sustain itself 
under a course of importations for such a purpose, than in 
the importation of materials for its houses, and the fences on 
its farms. Whatever measnresr are required, to secure the 
early and effectual manufacture of this article here, should 
be promptly applied. Sut it has been asserted that railroad 
iron has not been, and cannot be, manufactured^ in the United 
States, eyen at present prices, the duty included. 

** But why has not this iron been manufactured in our coun- 
try ? Is it ioT want of capital, skill, or enterprise i Surely 
this will not be contended; There is no mystery in tiie man- 
ufacture of railroad iron. It is a very simple process. We 
are informed by Mr. Oakley, of the New Jersey Iron Co., 
that, ' there is no difficulty in making railway iron, or much 
less than in making many other kinds, which have long been 
produced in this country.' All that I have higard or r^Ad 
upon this the subject, coroborates the truth of this opinion, 

^' I confess, sir, that I have a little American feeling upon 
this subject. As an American citizen, I cannot brook the idea 
that we shall be dependent upon Great Britain for the very 
materials necessary to construct the roads on which we trav- 
el. Surely, American railroads ought to be constructed of 
American iron." 

These sentiments are the expression of a genuine patriot- 
ism, and do honor to their distinguished author. 

The market for our iron is by no means confined to our 
State. There are no valuable iron ores in the Northern part 
of Illinois, in Eastern Iowa, or in Minnesota, as yet discover- 
ed. We have thus an extensive district, much of it already 
densely populated, and all of it capable of sustaining a dense 
population, which can be supplied With iron from our ores^, 
more cheaply than from any other quarter. This district i)i^ 
eludes the great cities of Mih^iankee) the inAtio^\Ss^ ^ '^^afc^ 
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consin, and [Chicago, the metropolis of the Northwest, and 
holds a popupulation of 2,100,000 people. Its annual con- 
sumption of iron in various froms of ordinary use, cannot be 
less than 22,000 tons Allowing it to build 800 miles of rail- 
road per annum, and adding the consumption of iron in re- 
rolling of old track upon the 2,000 miles of road slready com- 
pleted, once in ten years, and the annual demand for railroad 
iron will not fall short of 85,000 tons. The entire demand for 
iron will therefore be about 57,000 tons, the market value of 
which will be not less than $2,280,000. 

This may seem a very large amount in the aggregate, but 
let any one sit* down and calculate the amount of iron in all 
the stoves, ploughs, tools, machinery, pipe, railroad bars, and 
other fabrics of iron, used in the four or five great States which 
we may include in the limits of our market, and he will soon 
convince himself that it does not exceed the actual consump- 
tion. 

This extensive demand will of course increase with the 
population, wealth, and facilities ^of intercommunication. 
New applications of iron are constantly being made, and 
these will be more numerous with the advancing civilization 
of the West. 

But whatever extension this demand may take, our capaci- 
ty to supply it will never be exhausted. We have ore enough 
above water, and within easy reach, to make 14,000,000 tons 
of iron. At 100 tons per mile, this would build five lines of 
railway aiouud the globe, and still leave enough for 15,000 
miles at home. The eptire annual consumption of the Unit, 
ed States, could be supplied from our ore beds 12 yesrs, with, 
out exhausting them. 

Suppose the four States of Wisconsin, Illinois, Iowa and 
Minnesota, to use 60,000 tons annually, we could supply these 
States with their iron for 233 years. 

Our fuel too, is no less inexhaustible. We have an im- 
mense wooded district in the north from which charcoal can 
b6 obtained for present wants. A little distance south of our 
border, in JLUinoi^, lie the exkauatless coal beds of the great 
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La Salle basin, from which rrmst come our permanent supply 
of fuel* for the reduction of ores, and the heavy pi'ocesses of 
manufacture. 

We have cheap motive power, abundant facilities of water 
and railroad transportation, fireclay, fluxes, and every materi- 
al requisite for manufacturing iron. 

With bounteous hand the Great Providence has filled the 
earth beneath our feet with ores, stowed away in its secret re- 
positories, or spread out upon its suaface, exhaustless supplies of 
fuel ; scattered in profuse abundance fluxes of every kind ; 
dammed up the channels of the rivers for water powers ; arid 
above all, conferred upon man the inventive intellect, to com- 
bine and organize all these elements, and evolve therefrom a 
thousand forms of use and beauty. We have as yet scarcely 
begun to learn the extent of these magnificent provisions. 
We send thousands of miles to foreign lands for iron rails, 
and lay them down over our beds of ore. We turn over the 
soil, red with iron, we stir and cultivate it, with ploughs, and 
harrows, and hoes, made of foreign stock. We thus in our 
ignorance*, insult nature and spurn her richest gifts. Why 
should we thus waste the best portion of our glorious herit- 
age \ We have imported into the West nearly 300,000 tons 
of iron during the last 10 years, worth $20,000,000, at $40 pep 
ton. How much this would have done to build up our own 
industry, had it have been expended at home 1 

I am not willing to admit that American skill is so inferior 
to European, that we cannot find *means of converting our 
ores into articles of the most common use, as cheaply as they 
can be made three thousand miles away, out of similar mate- 
rial, and brought to our market. 

Our elder brother of the Saxon race has come to us to learn 
many things more difficult than this, and he is proud to ac-> 
knowledge the debt, for it is in his own family. We taught 
him steam navigation. We have worked up his iron into lo- 
comotives, which here never been equalled for speed, strength, 
or draft, and which to-day are vindicating Aiilwr»x^^S83X.«s^ 
genius on the iron highways of Europe. '^'sa ^*^ ^^ 
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The Old World does tribute to the capacitj of our engin- 
eers, by employing or consulting them on. its grandest works. 
The American Engineers are reflecting more lustre upon our 
country's fame abroad, than all its foreign representatives, or 
its army and navy combined. In the improvements of ma* 
chinery, and processes of manufaeturei in all that gives evi- 
dence of progress in science and art, we have stood side by side 
with the most advanced people across the water. 

A few weekB since a small party met, by invitation, at the 
magnificent iron works of Frlrcib Alger, Esq., in Boston, to 
witness the casting of one of those great cannon, which they 
are daily turning out from that establishment, for the use of 
the American navy^ Among other distinguished persons 
present were Ool. Fremont, Dr. Jackson, and Sir Charles Fox, 
the latter gentiemaii> an Englishman of great celebrity, and in- 
tkiEtely famHiar with snch operations in his own country. — 
It^was withfeeUugs of patriotic pride, as an American, that I 
heurd the gen^x>u8 Briton applaud the beautiful and connect- 
ed mechanism of the works, and admit the superiority of the 
guM to any yet made in En^and. 

Every gun used in the English service is mailed condemn- 
ed; when it hafs been fired T60 times. Our guns can be safely 
fired more than twice that number of times. Mr. Alger is 
willing to warrant his guns to stand 1,500 charges in proving. 
(The theory is that every caaudon will burst sooner, or later, as 
each discharge changes' the crystilization of the iron and 
weakens it Hence the danger of using old condemned gdns, 
tft celebrations, &C.) 

Sis grmsare made entirely of American iron, and he has 
succeeded in giving it this wonderful tenacity, by combining 
scientific knowledge and practical skill, in a course of long 
continued and careful experiments. 

With such results as these before us, we cannot doubt that 

our country can achieve its independence of foreign sources 

of supply, in its iron &brics. In this work our young State, 

go fail ofentrgf and capabilities of good, must do its part — 
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To this end oar resources in tins direction* most be made 
known ; tha value of this interest must be impressed upon our 
people, and such a patriotic feeling aroused, that we shall give 
the first preference always to our own iron. 

The State in its organized capacity might properly use only 
Wisconsin iron in the erection of its public buildings, and ex- 
empt all iron works from taxation during a reasonable period 
after their establishment. With such encouragement, andun- 
der such a state of public feeling, capital will flow in this di- 
rection, and the production of iron and iron ware will become 
one of the great interests of our State. 

We have now only three furnaces, and produce only a few 
thousand tons of pig metal per annum, but we are to remem- 
ber that from small beginnings like this, the mighty iron and 
coal trade of Pennsylvania and other States, has grown up. 
Anthracite coal was esteemed worthless as dirt, till Yankee 
ingenuity, a few years ago, found out it could be burned; and 
the best ores now used were, many of them, tried repeatedly, 
and pronounced vt'orthless. Time, energy, and perseverance 
have done all that we see in the iron trade of Germany, of 
England, and the most advanced portions of our own country. 
The original conditions are here as favorable as they were at 
flFrst in those places, which have succeeded so well. They 
have some advantages over us, and we can boast others of 
equal value over them. 

It is well to consider the value of this trade in sustaining 
and fostering other branches of industry. Agriculture is the 
great paramount interest of our State ; but its prosperity de- 
pends not less upon the marketing, than the raising of crops. 
All experience has shown that the market created by home 
manufactures, is far better and more reliable, than any other. 

We have a fine illustration of this in our vast pineries, and 
their influence upon agriculture. Whatever the state of the 
foreign market, the pineries have always absorbed large 
quantities of farm produce at high' prices. 

Look now at the splendid tarmiDig dvatn<(^\i \^;>x^^T)sx%\Aii;s^ 
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Winnebago, and the Fox and Wisconsin rivers, studded with 
beautiful homes and thriving towns, radiant every where with 
evidences of wealth and prosperity, and you have a triumph- 
ant vindication of the valae of a home market. 

The agricultural counties of the central part of the State 
are quite as much indebted to the lumber interest for their 
rapid growth in population and wealth, as to their natural fer- 
tility and beauty. It i3 a matter of vital importance to our 
farmers to secure a market for their surplus products. These 
products are being multiplied more rapidly than the old sourc- 
es of demnnd. The emigrants who once used our surplus, 
have settled and become producers. The pineries are sup- 
plied and the home market is exhausted. The same process 
is going on in the great agricultural States around us, tending 
still to aggravate the difficulty. We are thus largely depen- 
dent upon a distant market, both as buyers and sellers. Oar 
remedy is to multiply the variety of home products, and en* 
courage home manufactures. 

Every ton of pig iron manufactured consumes $10 worth, 
and every ton of bar iron, $26 worth, of agricultural products. 
If this iron is worked up into tools, utensils, and machinery 
the amount of consumption per ton will of course be greatly 
increased. If therefore our iron mines were worked upon a 
scale equal to their capacity, and the legitimate demand 
which they can supply cheapest, a home market of at least 
$1,500,000 worth of agiicultaral products would be created. 

This vast sum thus kept at home, would not only d.o much 
to sustain and advance our agriculture, but to rear side by 
side with it a diversified maaufacturing and mechanical in- 
dustry^ supplying the wants and increasing the comforts of 
our people. 

If we would prosper permanently, we must do everything 
possible within ourselves. Whatever the Creator as given us 
in soil, mine, forest, lake and river, that is so much fundamen- 
tal capital which we are to make the most of, if we would 
carry out the designs of nature, and reap the reward. When 
we have improved all out leaowtc^^ \^ xJasix Mlest extent, 
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and exhausted invention in attempts to create new valuei35 
there will still be enough that we shall need, and cannot pro- 
duce, to sustain our foreign and domestic tcade, and help to 
''^wind the silken chain of commerce round the world ;'^ and 
more, what will be well, both for our reputation, and our 
pockets, we shall then have means to pay our distant neigh- 
bors for what we buy of them. 

Iron is truly one of the precious metals. Its production 
enriches without demoralizing. Its returns are sure and 
steady, coming as the legitimate fruits of capital, skill and 
labor united to master the secrets of nature, and unravel her 
subtlest combinations. 

Our iron mines are more precious than veins of gold. 
Spain owning half the New World, sending her ships ac- 
cross the sea with every favoring breeze, guarded by invinci- 
ble armadas and loaded with the gold of her provinces, dis- 
pised her iron and drove away her craftsmen. 

England shut up in her island home, wrouc ht silently among 
her mountains of iron, and supplied every market with her 

fabrics and her wares. 

Look now at the noble, growing, and beniticent civilization 
of the one : Contrast it with the rottenness and decay, verg- 
ing fast upon dissolution, of the other. 

The expansion and development of our iron interest is well 
worthy of the serious attention of the State. It will add 
largely to our wealth, population and prosperity ; it will en- 
large our material dominion and give us commercial inde- 
pendence, and by introducing a new element into our indus- 
try, exert a healthy and prosperous influence upon the inven- 
tive genius of the people. 

A people devoted to a few simple pursuits cannot perma- 
nently maintain a high intellectual character. The varied 
talents and tastes found in the diflerent. members of every 
family, require each its specific vocation. 
A diversified and refined industry, gathers up and distributes 
every germ of mind, gives to eack tiae '5\«k.^^\)^'6\» «^^^^V<5» 





his capacity, and thus secures the completest education of the 
general intellect. The rich and varied resources of our State 
were designed not only to furnish us the means of physical 
comfort, but also to offer a field for the culture of that higher 
nature, for whose transient home the great globe itself was 
brought into being. 

COAL OF NOBTHSRK ILLINOIS. 

I present below a few facts pertaining to the Goal deposits 
of Northern Illinois, which have an important connection 
with our supply of fuel ; especially that portion of it required 
for the manufacture of iron. 

The most important of these deposits to us, is that located 
at La Salle, on the Illinois river, about seventy -five miles 
south of our State line. It consists of three seams, one six 
ibet, one five feet, and one three to four feet thick. 

I made, some time since, a thorough examination of this 
coal district, and am fully convinced that its immense resour- 
ces can hardly be over estimated. The La Salle coal basin 
is about twelve to eighteen miles in diameter, and contains 
not less than 150,000,000 tons of coal. This basin is situated 
at the terminus of the canal, and at the head of steamboat 
navigation on the Illinois river. It is also traversed by the 
Kock Island and Illinois Central Railroads. It has, conse' 
quently, the most extraordinary facilities for shipping coaL 

The Illinois Central Railroad runs north fi'om La Salle, and 
connects with the Mississippi river at Dubuque, with the Ga- 
lena and Chicago Railroad at Freeport, and through it with 
the Madison and Beloit Railroad, Milwaukee and Mississippi 
Railroad, and all the Roads which intersect the southern por- 
tion of our State. We are thus brought into immediate con- 
nection with these coal deposits, from which, at no distant 
day, we must derive a largo share of our fueL 

I extract fr*m the Annual Report of O. N. Adams, Esq. 
the capable Superintendent of the Little Rock Mining Co. 
the following table of analyses, and accompanying remarks. 
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whicJiefii^Vk!^ to;ddoideb7><dosfe com^iirbbn witil otli#r 
fitan4ard coal, upoAithovalue.of this*/ ' 

/^ The ooal of tbei loifre^ seam will compare^ fay<iraibly, fcr 
ipmafacturipgor doioeatieipurposesyiirith the* best ooate '6f 
Ohio aAcJ.PenMylfaniay: as shown by the-foUowiug 

* * 
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BlbsBtrnvg',. «..;....'. 
Venango .Co., .,,... - 

CrawftSd doi 

Mercer ^o,, •>•••••> 



Summit: Oo.^... 
Hammondyffle, 
Briar HiU 



La Salle Co., 



La Salle Co., 
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BifiiajrATiOir ^ ' 
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Blossburg, . . 
Sand/ Bidge, 
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Ormsby, 

Upsons, 

. Strip Vein 
1st Analysis,.. 
2d Analysis, . . . 

Briar Hill, 

Little Rock, 

" Lower Bed," 

Jat Analysis,.^, 

^ 2d Analysis, . - . 

Little Ro(^ 

Upper Bed," 

2d Analysis, . . . 
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(2d 



6i2 80 
49 80 
69.46 
67.80 
61.40 
63^.40 

•70.80 
65.60 
58.41 



63.20 
61.60 



48.80 






82.80 
48^20 
38.T6 
41^4^ 
8320 
4430 

26.40 
29.20 

88.1J 



44.00 
38.40 



39.60 



ai 



6.i0 
t.iK) 
1.80 
l^tO 
2.40 
2.29 

2.80 
6.20 
3.46 



2.80 
4,00 

11.60 



The coal from the Little Eock Company's shaft on thelower 
bed, has given general satisfaction for all domestic purposes. 
Whether used in open grates or close stoves it bums freely, 
leaving but little ashes, and scarcely forming any clinker.,. 

. The cost of miping this coal and putting it upon cars 'Or 
boats, is about $1,15 ,per ton. As the coal trade ass^fi^es 
magnitude and permanence, it can be raised from ten to 
twenty cents per ton cheaper than now. This, coal now sells 
at $3 pei^ ton at the top of the sl^atlb; cost of transporta^n 
to Chicago by canal, 60 c6nts ^er ton ! j" 

The demand for the coal during the past two years has been 
fully douUfi the supply^ . > 

• Dr. Norwood, the very able Geologist of fllinois, says of 
this coal district : 
' ^l^he position of ihe La SaUe basin is not surpaisK^ 



and the Mississippi riyarbynieMMof 'tb^' Qlk^t^ tiret and 
,A6,<a«f1Ml. Jtis'akointeraeotedbytiie'B^dtelOettfral'Eail- 
i^row^T giving »>«Dnne«ticBL 'iT^v;b0A'«e*th:ent Attd'sbtithAm 
markets ;-^aa<l My thfi Clucago adjBMit hAnfiA IUUi«ad, ^t- 
ing it access to jtfitftestf* ^tfitkLM^jao^-^Kt^ Thns at no time 
need joq fear an ov^vtock in the aai^et, as 70Q can send 
your coals in all directiMU, botii winter and summer, and the 
domaad w0 alw^s be ^Q^-to the supply. 

"Hie aCeompasying table of aaalyses of IHiuoiB Coals, com- 
..pi^red with thcwe of other veil Jmoyfn .coals^ uriUiemable aay 
l^e to^geof 'dieir rriatiTe valne. 'I*8ehd:9^o a,tab)e of a 
'few foreigo coale, which beavahJgh-repstatiolDaiAong msnn- 
.fikctoref <Fd' irgn. , Idothis biww^e.tJie.iriniomaof-theNorth 
^ j^re Te|T abnndftnt, and c;^ b« made |«¥p«^Up to the La 
'I'^llocfldv. "■■•. 
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H. C. Freeijoan, Esq., tb,e skiUfuJ mirnqg engineer, wd 
mftoager, (tf tteLaSalle Coal Co., says tQ^lftt^ nepoit: 

"The lover ,bed compares favorably witi coals of high 
reptttetiQQ. ISie middle or six fept bad is sf^oely infer^jr, 
and its grater ttvicknesa will r^mler i( mond^piiftfi^blfi in 
working. The seam of CanneiL , {Qoal ia ,i^iiiiflpt,i{^ ,^ith it 
givea 1^ additiioQal y^loe. "Vfe haiT;e been v^iug iiu» 1C09I for 
^htadonths, iaour eagiqe, fipd 0od it an ezoell^at coal £gr 
generating steam, In bumiog, the residuam is ooli;^^4,94n< 
■ j(t^,wiL lw;?8„l;b^, grate ^aj^s p^rfem^lgr/rpe tfjfi plfigr-" 
, Mr-.F^^po^t^ ipfi>rpi^ W tJjiat-tjip.,I,aa^Ue,(^j^,ia,fipT be- 
ing need p^ei^jgi^a^tid TDiibsqu^ ijj, ,%% g^-^f«^ -A '^B^jt^ 
towns. 
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There oan be no question ba to its adaption to iron manu 

factures. 
Bitaminons coal is very largely nsed for this purp|>se, both 

raw and coked, in many parts of the globe. 

Jn a letter just received from James G. Olarke, Esq., Oen. 
Sitpt 111. Central E. R., he states : 

■ ^'In May, 1866, 1 ordered some slight changes to be made 
in an ordinary ,wood burning engine, for the purpose of test- 
ing, tljie practibility of using Illinois coal as fuel for the loco- 
motives of ihis QOiiipatiy. This engine was run upwards of 
a month* doing regular service, making 16,600 miles. The 
eif)eriment was so satisfactory, that this company ordered 20 
coal burning engines, which are now in use. Nearly all our 
frei^t trains are run with coal burning engines; They are 
working well, and give entire satis&ction, at much less cost 
for fuel than engines burning wood^ < 

Hie lower vein at IiaSalle is quite free from sulphur and 
othei* oJ)jectional matter. There is no doubt in my ipind that 
it will eventually be used as locomotive fuel in all northern 

nUnois. . 

The LaSalle coal basin is being rapidly developed. I en- 
close, a tariff of prices, adopted by this line. You will ob- 
serve, that it is based upon a ^liding scale, dfiscfxinainating in 
favor of consumers at a distance. 

In reply to your enquiry as to "what this company would 
carry iron ore for ; I will say upon the same terms as coal. 

We feel dispored to foster the mineral traffic as far as 
possible. In adopting our tariff, we did not look to the im- 
in^diAte revenues to be derived from the traffic, but rather to 
the development of the coal fields, atid the increase of min- 
ing population along our line.'* '■'■' 

"I speak of this coal matter from an experience of 10 years 
on the Baltimore and Ohio B. E. and in the coal i^ions of 
Maryland.'' " . . ':! ; « 

By the tariff of prices alluded toi boal or iron <^'ofirifed 
120 and under ISO miles is chflirjgeift 1 S-4 ctb. fet tchi per 
im%; 150 miles or over,! l-5ic\a.^^t^^ "' -•* 



The liberal and enlighteoed policy adopted by the III. C. 
R. K., looks to ultimate rather than immediate results, and 
offers Bubstantial encooragemeat to the opening of our mines 
of coal and iron. 

I append a few tables and accompanying remarks,' from 
Overman's great Work upon iron. These are of great vilpe, 
too, in a practical point of view, boUi to the public generally 
and to iron mongers, as furnishing valuable data for jadfpitg 
of the relative value of different kinds of fuel. ' ' 

The specific gravity of the different kinds of vood, -at o' 
the first importance. This is the proper Criterion of thairvalue,- 
though wood is generally boa^t by meaenrement. .Itsspei- 
cifie gravity is directly in proportion to its amount of carboD,-i 
hydrogen, and oxygen. The following table shows the spe- 
cific gravity of itood, water being the-standard unit, and> the 
rcdative value of the moet common varieties: ' :i'<'^ 
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Kind of Ob^L 



Lehigh coal, 

8ohtj:nc(n^ : . 

SQ«qehaD.na, - - 

Shode ld«tid^ - 

Oasnel Ooa]^ • - 

Liverpool. - - 

Eiofattiobd, - ^ 

La Salle ooal, - 
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11 -f 

T6.46 
72.25 
76.6T 
66.25 
70.04 
65.56 
75.43 



• The raliie of wood by mlaasure^ corresponds directly with 

iti i^eifld ^ftvity after being dried in the kUn. Oabis, 

therefore, iroith nearly ai nfncb again as pine for making 

charcoid. ! 

This Subject deserves tbe elbse attention of thei Iron Mastbr^ 

far it S8 his bti&imess to seltet wood, and iiegvlate its price ac« 

cording to qnality. If a cord of hickory is^worth one dollar, 

white oak is worth 77 cents, beech 65 cents, sugar maple 60 

cents, white ofik 81 ^ents, j51ne 54 ceiits, \$rc. 

The comparatiye value of coal and wood may be gathered 

from the flowing table carefully prepai^d, and indicating 

tht resuks of ntmierous experiments t 

: Goal at $5,25 per.ton, eqtials best wood at $2,28 
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OtaCTS W THE SURVEY, 

A few genwa} remarks,iipon the Geologjeal SurVejy inay 
ibt bej dnt of .place at the-dlose of this neport. 
. ^e v^becli of this sntvey are to ascertain the cnaracieF^ 
i, thidtoefls, and hofti^iittlL teXj^t oi \k^^%AiWfc \Wds 
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of rock tbati oabai in- onr Siate; to df saov^r thc^ lbdali<^ ' ' 
qahUtfj modtoiofioeouhraitee^aikdiabiioEiitof oil yalbiabW miii^'^ 
eral substances ; to examiner tUe eioil^iXL viairkinB looAlities Witk''' 
a yiew ta its agnciiltuFail capeieifies, U9«8y and tile best maiikA 
of impitoving'k'; and, in general teraib^ to^ ooUeoi^ ariimge^ 
and p&blish allknowledgA tU«l dan be obtadbed of the' pfcjfifi^ i 
ictd ]«eeonFoto 4^' WiscoDsfm 

By this meaner owp owa citizeiHr/amd the vrorld^iitlaYgej ^viSi} 
be fbniisUed with reliable inforoftatioa cone^raitig our natli^ 
endowmiernts ab a State. The diesemination of such knoxft* 
edge will invite population, hasten* the decrelopmeot df • au|i 
known re»ource& of wealth, and at the same timiB opemisp 
new mineral treaauires, as yet undisqovered. . In thi^ way reyn 
ery citizen is'tp be-a sharer in the substantial bonefitsof thd)^ 
survey « and has a direct interest in i|;s sucpeasfol proseoutioo^n 
To accomplish these objects, the Geologist ^^usIiiiFifliti eveijr: 
part of the State, and make the best exami^atjioae possible 
with the meaiis at hia disposal. In ^ State so, large as, ou^. 
this must occupy considerable time, and therefore- it is impcfi',. 
tant that where points of special interest or value occur, th^y. ; 
should be eariy noticed. In this particular, as wejl. as. ix^,, 
• others, the co-operation of the citizens of the State will be'oi^i 
great value, If every intelligent person would carry out the 
following simple suggestions, he would not only be accuinu- 
lating useful knowledge himself, but also advancing th^ Geo- 
logical Survey, and contributing to science. 

Jst. Observe the character of the rocks, if any are exposed 
in your vicinity, whether they are arranged! iii liayers, (^testi- 
fied), or occur in irregular masses, (unstratifled); whethfelr'' 
they contain ftny curious petrifactions; or siiapes of amoi^ 
•or plants ii> stone. 

2d. If there are different beds of rock lying one aboVo 
another, as sandsione^ limestone, iS^c^, note their thickness^ 
ejctent upon the surface, and order of superposition. 

3d. In excavations for railroads, caTi8^a^ ^vxSimL^ ^^s®.^;;t 
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w^U^y^iQUiing, &c.y pre6er!re ipecimena oi the rooke, clays^ 
8<4l8| i&^^ of ev^ry foot in depths and take careful minntes in 
wiritmgy of the. order in which thej occur. . 

r4fth« OoUect- specimens of all rocScs, dajs, marls, peats, 
and. all aoils remai^able either fer productiveness or ster^ 
ility in your vicinity. These should be fair avera^ specimens, 
and such as would afford, on examination^ a test of the oomposi- 

ticii^ of the entire mass from which they are taken. 

^il^th. Carefully preserve all petrifactions, and all bones, 
teeth, tusks, or other retnaina of animals found in the soils, 
clays, 'gravels or elsewhere. ^ 

' 6th. K beds of limestone, fit for marble ; grindstone quar- 
ries; sand, which might be t»ed for glass, &c.;'clay for pot- 
tery ; metallic ores ; or liny mineral substance which, in your 
opinion j might be valuable, 6cctir6, collect and forward speci- 
mens of each kind. 

Yth. Where Veins of pre are beiug worked, (in trie "lead 
region particularly,) notice thiir length, direction, increase 
and diminution in thickness, as they traverse the rock, depth 
b^low the surface, and product of ore. Accurate driaWings 
of' particular veins which can be prepared eiasily by the prac- 
tical miner, a^ he works them out, would be of great value. 

8th. Liet.the owners of all works for the reduction of ores, 
funiish a statement of the amount of ore .worked, cost and 
method of reduction, and pure metal produced, during the 

year. ^ . ...... 

9th.' "When quarries are being worked . for building stone 
capable of being dressed or polished, let owners of such quart 
ries prepare blocks or slabs, . polished prdressjed in the best 
style, and forward them to Madison. Such tlocks should 
be at least 1 foot square an,d of the thickness of the layer to 
which they belong. They will be arranged m the cabinet of 
Economical Geology with the name of tHe owner, and will 

represent their localiW lor aji tvm^to ^oxxv^^m the St^te JDpi- 

lection. 
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It is ot course for the interest of every quarryman to ad- 
vertise his stone in this manner, and it wotild be d, great pub" 
lie convenience, enabling any one ty see at a glance, the build- ' 
ing material -of our whole State. Accompariying' such spec- 
imen shoald be, a statement of the precise location of the 
quarry, distance from railroad ot* water ttanspbrtation, cost 
of quarrying, and amount of stone accessible. This inform- 

• • ' . 

atlbn will be filed in the cabinet, so that an architect inay 
cdme to Madison and obtain such informatfon as he needs for 
public or private purposes. 

10., In general, collect all specimens, and facts, which in 
your opinion will be interesting or useful to be generally 
known. 

Persons residing near locations where intei^esting petrifae^ 
tions are attained, may do much . for science by a little care. : 
Very good local collections of that J[ind have been made by^ 
Gen. Smith of Mjneral Pii, L A. Lapham, of Milwaukee, £. 
0. Hobart, City Engineer of Beloit, Henry Woolson, Esq., of 
Iron Ridgie, and T. J[. Hale, a talented young naturalist of 
Hacine. 

Specimens of rock or ores should be about 4 inches square. 
Petrifactions should be sent whole, whatever may be their 
size; if broken in extracting from the rocks, carefully preserve 
the fragments. Soil^ sands, &c., may be pat up in foui* ounce 
vials. Each specimen should be wrapped' in paper by itself 
with a label, stating its precise locality, written^ ^vith ink."^ 
When thus prepared^ specimens may be- forwarded in a box 
carefully packed, to th^' State Qeohgisi^ Madis&rij in care of ifU 
Oovernor. They may besent by the member elect- from each 
assembly districtj who will no doubt tiee- to their dafedfeliv- 
ety as a matter of public interest^ or forwaWd'by any ol3ier 
means which may be though^i; proper.- ^ • 

All communicatiotis ' mia^ be directied tb' E. Dakibls, Stote 
Geohgist, Mddiaon^ wtierfe tiey will be iyaii to : iea'ch ime at 
any time. ^ *-. 
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NATnSAI. HIBTOBT. 

. The great natuvalisti Pxaf* Louis Ag^mt^ is . now eIlgaged^ 
in writing and publishing his work, upon ihe animalfl of 
America..; li^ completness will^ of ooume, dep^id upon the- 
unmber of-.ppecdmens .that he may ma>,%be able Ixx examine.. 
For several years, many publio spirited peirsons bare aided^ 
him, by collecting and forwarding specin^ens; of animals. 

it is certainly desirable that thp animals of ow State: should., 
have as large a place as possible in that work;: jtfew and 
strange animals are found, from time to time, which are lost^ 
for want of a little care. 

r 

Let duch person^, afs ana willing to aid* thd advaitfcement of . 
scienc^e, preserve in spirits, or otherwisqi according to the 
nature of the specimen, everything which seems strange or 
new. GoUeol aU the Sitk^ of the" sti^^atlis^ poudiEr, ot Ibkes ; 
also) the crawfish and shellfish, dsi well ^^ tbads", i&ogH, liiiardsy 
turtles^ snakes, insebtb,^ ^1 These (AAn M {ittt iiit6 bans, bot^ 
ties, or keg9, sealed and f^ri^ai'ed, lal>el^' 'Wi\k lo^^lity, Stc.j 
either to me, at ]I[adigon,'or dlriefctly td^ F^ro£ Agasi^i^, at 0am- 
bridgi^, Mass. They will be f>ro^ly iro^bWledgied, aiid^ 
whatever is new among them will be named and describe, 
in the.forthcoming work of Agassiz. . 

Aq a matter of public interest, and eotineiatsd wi4h thei TSa^- 
tural History of our Statey I call> attention tyd th^ labors of 
Dr. Weinlancl, a. highly scientific Germany now atOambridge^: 
and bespeak lor him the cooperation- of the! i friends of^ 
selenca Dn Weinlaod is fully endorpjed^ by Prof* Agassia^ 
with whom he. was formerly associated ijx Europe, by Dr. J$,, 
A; Gould, of Boston^ the distingiosbied Conchologist, Pr. ^y- 
mkan, and the highest scientific authorities of the' t^orld. 

I give an extract from his drcular, and triasttbtrt in a'Soatr 
ter. of vital im)M;)^;a&ee to the publio heisU^y as wieU as greafl> 
scientific interest, he wiU meet the ffespofiide timi het d^eritsy;* . 

. ^^ I hav^ cqmmeDced writing a hand-bpo^ Q^.l'i'^^ vAj^LA^jpis 
OF Jlf^J^^.jCpmp^ehending ^ the jpara^tjl^^ (i^ite^tinial) woipia^ 
insects and plants (EnngV^lbb«A,\i«iiN^\i"^«iiiQ^ 
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This book is intended fot the use of every pe^oa ^ho would 
become acq.ditti!ited witb the ioterefiting^histbrj kdd •orguniza^ 
tion ot £Ui8 group of HviDg beings, so mncli dreaded bj, and- 
yet to dependent updny Idankind. 

• Our view is this : tbit only ft thorough ^ologi^ ir.dphyr 
sioloigical Kmywlledge o£ tilieisie parasites dan lead to a sennd. 
nnderstandinK of the pathologicalpheniQdoaiena which the^ 
prodace in the hntnaa body^ and^ when ticociBsary^jko a stkc- 
cessful therapeutic treatment. 

Thus we shall, for instance, when beginning with the Hel- 
mintheB, or intestinal worms of man, first give a full acdount 
ot the.' nature and orgauizatioil of Helminthes generally, of 
their embroyological development, their wanderings from one 
aniihal into anothjer, fromiihiui into animals^ and from aniinalfa. 
into man, &c. 33ien on thii^ tiiearetioiil zoological view, will 
natorally be based' the practical ' medioal view, aiming at a 
tbordugh knowledge of all'tbe different i^ecie^ thsftihave been^ 
found in man^ of this proiphylactic against thetn, of the patho^ 
logical syraptons that indicate their presence in the human 
body, and of those remedies that haive been proved success- 
ful. 

One example may show how necessary it is for the practi- 
sing physician, and for the peo}>le genei^allyv^^^ acquainted 
with at least som^ fltcts ot the en^broyological development of 
these worms^ viz : 

We know now hy expemiimi thai one of the mi^t <X)m^nMiape* 
worms of man {the Tomia solium)^ when eaten by a hog^ produces 
in the muscles of the hog the measles {measly pork). We know that 
these measles contain the larcee of that tapeworm^ and that, if one of 
them is eaten by man^ in an nninjured state, the larva develops it- 
self into a regular tapeioorm in the intestine of the man. 

In the same manner the dog gets its tapeworms from the 
measles, found in the mesentery of the hare and rabbit, the 
cat, from those found in the liver of rats and mice, etc. 

I would most sespectfuUy solicit your assistance, and ask 
of you to send me specimens of tJie ]^aTSA\\ia ^cyra» ^^ Ts^wa. 
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and animals. Any specimens sent to me^ even, the most 
common, will be highly acceptable, and thankfully acknowl' 
edged in my^ work. The common earthworms, which are 
generally considered as one species (Zmmbricns teirestris, L.), 
but of which we have tmdbnbtedly a nuniber of different, 
genera and species in l^e XJaited States, and the hairworms 
(Gordias aquaticns, L>), which show an extremely interesting 
embryological development, are also' much needed from th^ 
different parts of the country for. icareful examination. liy-i 
ing specimens would be very yaluable. Parisatic worms 
may be kept alive for several days in the white of an e^, 
hair worms in water, and earthworms in moist earth. To 
send them alive is. of course possible only in tihe warm season. 
Dead specimens can be forwarded in .small phials 'with alco 
h6l of about 60 per cent, or withi <^ommon whiskey^ 

Any specimens you inay be able to send, please forward by 
express tO'I>r. D. F. Weinland, at Prof. L.^Agassiz's Zoologi- 
cal Laboratory, Cambridge, Ma8s.,*^labelled •eonoeming the 
locality or the animals in which thi^y were found. Also oth- 
er remarks, which you might deem' useful, would be grate* 
tuUy received. 

Trusting that my labors will prove worthy of the support of 
my scientific friends, I subscribe myself 

Bespectfully, yours, < 

Davjd F. Wsenlakd* 
- OAHBcoDGe, Mass., October 37, 1867^ • 
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EXPENSE OF GEOLOGICAL SURVEYS. 



As it has been supposed by some persons that our State had 
ihade very large expenditures in Geological surveys, with 
small results, as compared with other States, I give below 
some facts which will enable every one to judge intelligently 
tipon this point. The three Western States nearest us, who 
have surveys of this kind in progress, are Missouri, Illinois, 
and Iowa.' 

The Geological survey of Missouri was commenced in 1868 
with an appropriation of $10,000 per annum, under the super- 
intendence of Prof. Swallow. About $4:0,000 have been ex- 
' pended, and two very creditable annual reports published- 
lowa has an appropriation of $5,000 per annum. The snrvey 
hrs been conducted by Messrs Hall and W hitney and has 
been in progress three years. No report has yet been pub- 
lished, but I understand one will soon appear. 

The Geological survey of Illinois has $6,000 per annum. 
It began in 1852 with $5,000, but has since been increased. 
Dr. Norwood its able chief has made only reports of progress, 
but has a large amount of materials for an interesting and 
valuable final report. 

Our own survey was commenced in 1853 with an appropri- 
ation of $2500 per annum for tour years. Of this appropria- 
tion, about $7000 was expended. 

The work was interrupted by the death of Dr. Percivaj 
and as the appropriation was too small to sustain a creditable 
survey, it remained suspended during 1856. Last winter the 
survey was revived with an appropriation of $6,000 per ann- 
um for six years. I was entrusted with one department of 
that survey. Under my contract with the State, I have 
dra^Ti from the treasury $1,997 91 during the year 1857. 
This covers all the expenses of my department for that year, 
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including outfit, team, transportation of specimens, fitting up 
rooms, assistance, together with the cost of analyzing the iroB 
ores, which was necessary in order to determine their valM^ 
before the publication of iny report 

There has been no other expenditure in this State, tor Geo- 
logical surveys than those here named. 

It is but just to allow the Geologist time to xnat^re hia re- 
aitlts, beforte finding &ult that he has not done more. 

In tiiis State we htave thm fSur bad constaAjt inteijrnptioDS 
and no one has beea allowed to oarry out to compl^on wffj ' 
branch of the survey. The i^tility of suoh surveys is not at 
this day to be questioned, after being so abundantly proiv^ 
by^the experience of every important State in the Union, and 
the united concurrence of the paofA iateUj^nt nataona of 
£urope« 

But that utility can only be .dav,eloped by hard work and 
paitient study extended over a series of yeaneu 

EDWARD DANIELS. 
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